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THREE PARSONS TRANSFORMERS 


The photograph shows three transformers for New Zealand, forming 
a 10,000 kVA. [10/11 kV., 3 phase bank. On load voltage 
regulating equipment is fitted to the L.V. side to give a +6% to 
— 14° variation on the H.V. side. Joints on these transformers 


are made with Langite. 
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A Seven-Day Journal 


Compulsory Salvage Collection 


Fro time to time in this column we have recorded 
the progress made in the collection of salvaged 
materials under the scheme inaugurated by the 
Ministry of Supply under the leadership of Mr. H. G. 
Judd, the Salvage Controller. On taking office 
Mr. Herbert Morrison set up a committee of women 
Members of Parliament under the chairmanship of 
Miss Megan Lloyd George to help him with advice 
on salvage matters. The first recommendation of 
this committee, it is announced, which has been 
adopted by the Minister, is to apply the principle 
of compulsion to the collection of salvage. Under 
the powers conferred upon him by the Defence 
Regulations, Mr. Morrison will shortly issue directions 
to all local authorities, representing populations 
of over 10,000, requiring them to provide or to 
maintain schemes to deal efficiently with the collection 
and disposal of the materials most urgently required. 
[It is further proposed to follow these directions 
with an order requiring householders to make these 
materials available for collection. Details of methods 
of collection, which will be as simple as possible, 
will be made known to each district. While the 
responsibility for seeing that the collection of salvage 
is properly organised will rest with the local Councils, 
provision is also to be made for utilising merchants 
and voluntary organisations who have already 
given important help. By this means the machinery 
of collection will be fully used and overlapping 
should be reduced, with saving in man power, petrol, 
and expenses, and increase in efficiency. When, 
six months ago, the Ministry of Supply requested 
the local authorities to extend their refuse schemes, 
there was a good response and continuous improve- 
ment has marked the progress of the campaign. 
In a recent written answer the Parliamentary 
Secretary to the Ministry of Supply, Mr. Harold 
Macmillan, gave the following figures for the month 
of May. In that month the value of the sales of 
salved materials other than that collected by 
merchants or voluntary organisations was £9951 
in the metropolitan boroughs with a total population 
of 4,129,651. In March the total value was £4733 
and in April £8617. In Glasgow, Birmingham, 
Liverpool, Manchester, Sheffield, Leeds, Edinburgh, 
and Bristol with a total population of 5,666,900 the 
amount was £32,380. The corresponding totals for 
previous months were March £18,706 and April 
£22,386. 


The Control of Imports 


On Tuesday, June 25th, a statement was issued 
by the Board of Trade urging all Government con- 
tractors and sub-contractors to avoid all unnecessary 
imports, and at the same time to assist in speeding up 
the delivery of all imports essential for the comple- 
tion of urgent war contracts. Any delay in the 
delivery of essential imports, the Board states, is 
being caused by the failure of contractors to comply 
promptly and fully with the import licensing require- 
ments. Such delay, the Board says, can be remedied 
by applying for import licences well in advance, and 
not when goods have arrived at the ports; and by 
sending with the applications for licences evidence 
that the goods are essential for a specified Govern- 
ment contract and cannot be bought in this country. 
Nothing which can be bought at home, it is stated, 
should be ordered from abroad. The need for the 
avoiding of any unnecessary importing of goods is, 
it is pointed out, greater to-day than ever before, 
because every foot of shipping space and every penny 
of foreign exchange are required for the immediate 
war effort. 


Shipbuilding Efficiency 


In the course of a speech made at the recent annual 
meeting of the Burntisland Shipbuilding Company, 
Ltd., Mr. Wilfred Ayre, the chairman of the company, 
said that the shipyard was fully employed, and 
output was being maintained at a high rate. He 
paid a tribute to the businesslike efficiency with 
which the Merchant Shipbuilding Department of 
the Admiralty was being conducted. Under the 
inspiring lead of the Controller and Director, it had 
shown, Mr. Ayre said, the facility of commanding 
successive waves of driving force for expedited 
production, while at the same time sweeping away 
any remaining vestiges of red tape, which tend to 
cling to any Government institution. At the com- 
mencement of the war the shipbuilding industry, 
in the desire to prevent, as far as possible, any rise in 
price inconsistent with actual fluctuation in costs 
of the important constituents involved in the 
industry, immediately took steps to formulate a 
scheme of price regulation which had for its object 
the anchoring of contract prices to one or other of 
the principal commodities employed in ship con- 
struction. The governmental control of steel prices, 





together with the national wages rates throughout 
the shipbuilding industry, fortunately enabled such 
a scheme to be made possible, and, in fact, it 
had been adopted by practically all shipbuilders 
and marine engine builders. All contracts for new 
ships which the firm had made since the beginning 
of the war were on that basis. The scheme was one 
which, besides ensuring a fair and reasonable price 
to the shipbuilder, provided the shipowner with 
proper safeguards which are denied by certain other 
alternative contractual arrangements for taking 
account of the many changes in cost of construction 
liable to occur in war-time conditions. In a speech 
broadcast on Saturday evening, Mr. Ernest Bevin, 
the Minister of Labour and National Service, referred 
to shipyard workers. He said that every man in the 
shipyard, whether he were working on a naval or a 
merchant ship, was responsible for the effective main- 
tenance of the Fleet. His duty when a ship had been 
knocked about, or @ new one was being built, was 
to put it into service at the earliest possible moment. 
That applied also to the men and women working 
on marine engineering, gun mountings, electrical 
apparatus, and everything else that was needed. 
Every ship we could get in the water now was @ con- 
tribution to winning this victory, and men in the 
shipyards and in the factories had as large a respons- 
ibility as if actually enlisted. 


The Late Professor Alfred Fowler 


By the death of Professor Alfred Fowler, which 
occurred at his home at Ealing on Monday, June 24th, 
at the age of seventy-two, the British scientific world 
has lost a distinguished worker. He was Emeritus 
Professor of Astro-Physics at the Imperial College, 
South Kensington, and was a Past-President of the 
Royal Astronomical Society. Professor Fowler’s 
principal work was connected with spectra analysis. 
He began his career by gaining a scholarship in 1882 
at the Imperial College, then the Normal College of 
Science at South Kensington, and began work in the 
laboratories. In 1886 he became a demonstrator, 
and among his pupils were Sir Richard Gregory and 
Mr. H. G. Wells. His scientific work soon claimed 
attention, and in 1893 he was chosen to be a member 
of the British Government Eclipse Expedition, and 
was a member of five later expeditions. From 1923 
to 1934 he was first Yarrow Research Professor of 
the Royal Society: He was also a member of the 
Advisory Council of the Department of Scientific and 
Industrial Research. In 1913 he was awarded the 
Valz Prize by the Paris Academy of Sciences for his 
work in spectroscopy. During the years from 1914 
until 1924 he was the Bakerian Lecturer of the Royal 
Society. In 1915 he was awarded the Gold Medal of 
the Royal Astronomical Society, and three years 
later he received the Royal Medal of the Royal Society. 
Other awards included the Henry Draper Gold Medal 
of the National Academy of Sciences at Washington, 
presented to him in 1920, and the Catherine Wolfe 
Bruce Gold Medal of the Astronomical Society of the 
Pacific, which he received in 1934. He was an 
honorary Doctor of Science of the Universities of 
Bristol, Durham, and Leeds, and an honorary Sc.D. 
of the University of Cambridge. For many years he 
was corresponding member of the Academy of 
Sciences, Paris, and of the Instituto de Coimbra of 
Portugal. He was elected a Fellow of the Royal 
Society in 1910, and was made a C.B.E. on his retire- 
ment in 1935. From 1935 to 1937 he was President 
of the Institute of Physics, and his address to the 
Mathematical and Physical Section of the British Asso- 
ciation in 1926, of which he was President, on the 
progress made in the analysis of spectra, will long be 
remembered. 


Restriction on Engagement Order 


A sUMMARY of the provisions of the Restriction on 
Engagement Order, which was made by Mr. Ernest 
Bevin, the Minister of Labour and National Service, 
and came into force on Monday, June 10th, was 
given in a Journal note on Friday, June 14th. The 
Order has raised many questions as to the scope of 
the provisions with regard to workers in professional, 
technical, or other grades above that of an operative 
in the general engineering and civil engineering con- 
tracting industries and the building trades. Inquiries 
have been made as to the effect of the Order on 
employers and workers, and newspapers in the matter 
of advertisements for such workers. Notes issued 
by the Ministry for guidance point out that restric- 
tion of engagement in the industries above named 
imposed by the Order applies only when an employer 
in one of these three industries engages or seeks to 
engage a worker for work in his undertaking. It does 
not therefore affect the engagement of staff by pro- 
fessional firms, such as architects or quantity sur- 
veyors, who are not themselves engaged in one of 
these three industries as defined in the Order. Also 
it does not affect the engagement of a person of the 





type usually employed in one of the industries by an 
employer not engaged in one of the industries. 
Attention is called to the very wide definition of the 
general engineering industry for the purpose of the 
Order, which includes all operations involving the 
manufacture, assembly, or repair of metal articles, 
involving the use of machine tools, whether or not 
such work is the principal work of the firm. Thus the 
maintenance department of a textile firm would come 
within the definition of the engineering industry. 
Classes of employment to which the Order does not 
apply include managers, salesmen, or clerks (other 
than costing clerks, progress clerks, and draughts- 
men), and persons engaged for domestic service. In 
these cases there is no restriction on the method by 
which the workers are to be engaged. It is further 
pointed out that the term “ manager ” is not confined 
to persons who are actually called managers in the 
course of their duties. A manager is a salaried official 
in executive charge of a department, works, contract, 
or office, and the term can be held to include super- 
intendents or head foremen in charge of other fore- 
men, but it does not include foremen, chargemen or 
anyone in receipt of hourly rates of pay or piece 
workers. The engagement of professional and tech- 
nical workers is covered by the Order, and the mere 
fact that a worker has professional status or is a 
salaried employee does not exclude him from the 
operation of the Order, unless his functions come 
within those of a manager, as explained above. In 
cases of doubt as to the scope of the industries 
reference should be made to the terms of the Under- 
takings (Restriction on Engagement) Order, 1940, 
Statutory Rules and Ordeis, 1940, No. 877, which 
is to be obtained from the Stationery Office or 
through any bookseller. 


New Tank Board Appointments 


THE Minister of Supply, Mr. Herbert Morrison, in 
consultation with the Secretary of State for War, 
Mr. Anthony Eden, has now announced the appoint- 
ment to the Tank Board of representatives of the 
War Office and the Ministry of Supply. The War 
Office representatives on the newly constituted Tank 
Board are Major-General Pope and Brigadier D. H. 
Pratt. The Ministry of Supply will be represented 
by Captain G. D. Burton, the newly appointed 
Director-General of Tanks and Transport, whose 
appointment _in succession to Mr. Peter F. Bennett 
was referred to in one of last week’s Journal notes. 
There will also be a second representative of the 
Ministry of Supply, according to the subject under 
consideration by the Board. It may be recalled that 
the constitution of the new Tank Board was announced 
in the House of Commons on May 29th by Mr. Herbert 
Morrison, and was recorded in our Journal of June 7th. 
The Chairman of the Board is Sir Alexander Roger, 
who is chairman of British Insulated Cables, and a 
former chairman of the Birmingham Small Arms 
Company, while other members are Mr. A. A. M. 
Durrant, Chief Engineer of the Buses and Coaches 
Department of the London Passenger Transport 
Board; Mr. H. J. S. Moyses, the managing director 
of the Birmingham Railway Carriage and Wagon 
Company, Ltd. ; and Mr. D. W. Thompson, a member 
of the General Council of the Trades Union Congress. 


Crystal Palace Water Towers 


AT a recent meeting of the trustees of the Crystal 
Palace it was decided that in view of the need for 
cast iron the time had arrived for the demolition of 
the two water towers which survived the fire of 
November 30th, 1936. The work of demolition has 
been entrusted to George Cohen, Sons and Co., Ltd., 
of 600, Commercial Road, London, E., and is to be 
put in hand forthwith. The towers were designed 
by Isambard Kingdom Brunel, when the Crystal 
Palace was moved to Sydenham, and were erected 
between 1853 and 1856, in which year the fountains 
they served were put into use. Writing in the second 
volume of THE ENGINEER, of July 4th, 1856, we said 
that these towers were among the most interesting 
engineering works of that day. Some idea of their 
strength and magnitude, we remarked, could be 
formed from the fact that each tower had to support 
at a height of nearly 300ft. from the ground a body 
of water of not less than 2000 tons in weight. They 
are polygonal in construction, with a diameter of 
46ft. from centre to centre of the columns. A series 
of cast iron columns and girders is employed, the 
whole of the height being divided into tiers or galleries, 
which are reached by an internal winding staircase. 
In one of the towers a lift was installed at a later date. 
The total height from the first floor or tier to the top 
of the chimney cap is, we recorded, 279ft. With a 
full water tank the total weight resting on the founda- 
tion of the tower is :—Water in tank, 2000 tons ; 
wrought iron in tower, 240 tons ; cast iron in tower, 
638 tons ; glass, timber, lead, &c., 200 tons ; giving 
a total weight for each tower of 3078 tons. 
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The Mono Basin Project 
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(Continued from page 549, June 21st) 


EADLNG No. 1, inward from the west portal, 

and heading No. 2 from shaft No. 1 did not 
meet until August 21st, 1938, and holing-through 
took place at a point 22,426ft. east from the west 
portal and 2036ft. west from shaft No. 1. Of the 
section of tunnel so driven 45 per cent. required 
timbering to provide necessary support for the 
rock before the placing of the concrete lining. 
The tunnel has a horseshoe-shaped cross-section, 
and is 9ft. high and 9ft. 7-5in. wide after lining. 

On page 572 we reproduce some views illustrating 
this article. 

Notwithstanding the broken condition of the 
rock, principally rhyolite, encountered as heading 
No. 1 was driven and the increasing volume of 
inflowing water after a penetration of 5000ft., 
the situation became serious only when the heading 
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one a hoistway and the other a manway. Blower 
equipment was placed just below the bottom of 
the shaft, and thus fresh air could be drawn down 
into the tunnel easily and much more quickly 
than through the ventilating ducts reaching back 
to the west portal, more than 2 miles distant. 
The arrangement also obviated running more 
ducts through the tunnel and thereby causing 
objectionable crowding. The blower capacity at 
shaft No. 3 was slightly in excess of 30,000 cubic 
feet per minute. The units were capable either 
of drawing air down through the shaft or of dis- 
charging upward through it to the surface. 

The next phase of the problem was to devise 
means to intercept the gas-bearing water entering 
the tunnel, to control the gas thereafter while 
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well within the prescribed maximum limit of 2 per 
cent. It is said that the workmen were not 
affected in their respiration noticeably unless the 
carbon dioxide content was in excess of 2-5 per 
cent. 

To guard against further tapping of gas-bearing 
areas, exploratory drillmg was adopted. Test 
holes were driven in advance of heading No. | to 
depths of from 11ft. to 40ft. The holes radiated 
from the heading, and if gas were encountered 
grout was promptly forced into them. For this 
work a grouting machine capable of developing a 
pressure of 700 Ib. per square inch was used. 
The grouting also served to seal water-bearing 
rock. The volume of carbon dioxide entering the 
tunnel fluctuated, the inflow being influenced more 
by the rate of change in barometric pressure than 
by the magnitude of that pressure, per se. It is 
reported that the movement of the CO, into the 
tunnel averaged 1000 cubic feet per minute when 
the heading penetrated to about the centre of the 
craters, and the maximum quantity was approxi- 
mately 1400 cubic feet per minute. 

After headings Nos. 1 and 2 met in August, 








1938, the stretch of tunnel between shaft No. 1 
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PLAN, SECTIONS AND DETAILS OF THE LONG VALLEY DAM 


was advanced something more than 2 miles from 
the west portal. Then the incoming water, under 
considerable pressure, carried with it large quantities 
of carbon-dioxide gas in solution, and the gas was 
immediately released from the water on reaching 
the atmospheric pressure prevailing in the tunnel. 
The problem was how to control the diffusion of 
the gas in order to maintain it at 2 per cent. or 
less within the tunnel so that the workmen would 
not be endangered. The protective measures had 
to be such as would meet varying volumes of CO,. 
The primary answer was improved ventilation ; 
and the most practical way to achieve that end 
was to transform test hole 3-J into a ventilating 
shaft of suitable size. Subsequently, that hole 
when enlarged became known as shaft No. 3. 
When that expedient was resorted to the test 
hole met the tunnel line 2574ft. rearward of the 
_working face of heading No.1. From that position 
it was found practicable to enlarge the hole into a 
535ft. shaft by sinking operations from the ground 
surface and raising operations from the tunnel 
itself, carried on simultaneously. The work in- 
volved was completed within a span of six weeks. 





The shaft was equipped with two compartments : 


the tunnel and discharge it clear of the west 
portal. Throughout the gaseous section of the 
tunnel, and conforming to the sides and arch, 
the excavation was paralleled with special metal 
sheathing, and at each end of the sheathing the 
space between the rock and the sheathing was 
sealed with gunite. The tunnel invert along the 
bottom edges of the sheathing was sealed with a 
flooring of 2in. planking, on which the rails for the 
muck trains were laid; and in the centre of the 
invert, to a depth of 2-5ft., a ditch was cut to 
function as a gas sump—the heavy gas naturally 
settling to the low point so offered. The floor was 
supported on heavy transverse timbers spaced 3ft. 
apart on centres. An exhaust pipe, connected 
with a blower plant just outside the west portal, 
was laid with its intake within the sump; and, 
with the blowers in action, a negative pressure was 
induced that promoted the downward and outward 
movement of the CO, issuing from the rock walls. 
The withdrawn gas was discharged into the free 
air at a point well outside the tunnel. By blowing 
about 24,000 cubic feet per minute of fresh air into 
the tunnel, drawn from shaft No. 3, it was found 





practicable to keep the CO, content near the heading 


and the west portal was ventilated by drawing 
air down shaft No. 1 and venting it surfaceward up 
shaft No. 3. That arrangement permitted the 
removal of the three ventilating pipes that had 
previously extended east from shaft No. 3 during 
the period that heading No. 1 was being driven. 
To control the amount of air flowing from shaft 
No. 1 and the west portal two steel gates, 160ft. 
apart and creating in effect an airlock, were placed 
a short distance west of shaft No. 3. Those 
gates were pierced with holes 20in. in diameter, 
and through them about 10 per cent. of the air 
which was vented up shaft No. 3 was drawn 
from the direction of the west portal. The 
gates were operated hydraulically but were 
subject to electric control so that they could be 
opened and closed easily and quickly by the motor 
men on the muck trains. The system permitted 
only one gate to be opened at atime. The purpose 
of this arrangement was to prevent the creation of 
an easy channel for the air from the west portal 
toward shaft No. 3, which would have reduced the 
ventilation of the tunnel between shafts Nos. 3 
and 1, where 95 per cent. of the carbon dioxide 
originated. The relative volumes of flow from 
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the west portal and from shaft No. 1 toward 
shaft No. 3 could, by changing the size of the 
openings in the two gates of the airlock, be 
regulated to meet varying conditions. 

Water was encountered after heading No. 1 
had been advanced more than a mile and from then 
onward the inflow increased until it exceeded 
9000 gallons per minute at the time of holing 
through with heading No. 1. The incoming 
water was handled by pumps that discharged 
through three 14in. lines—two extending to the 
west portal and one leading up through shaft 
No. 3. In addition to the pick-up pumps placed 
along the line where water was entering in out- 
standing quantities, there were booster pumps at 
four points in the tunnel west of shaft No. 1. 
Each of the 4500-gallon per minute units was 
capable of working against a 210ft. head and 
could be operated by remote control from shaft 
No. 3. Two 6000-gallon per minute units at shaft 
No. 3 pumped directly from a sump into which 
any all three of the 14in. lines could dis- 
charge. 

As a precaution against the possible flooding of 
shaft No. 1 by an inflow of water into the tunnel 
exceeding the installed pumping capacity, re- 
inforced concrete bulkheads, with heavy steel doors, 
were constructed at headings Nos. 2 and 3 in the 
tunnel, respectively west and east of the shaft. 
These bulkheads were strong enough to withstand 
« hydrostatic head of 350ft. on their outer sides 
remote from the shaft. Water pipes, ventilation 
ducts, and other essential conduits passed through 
the bulkheads. The doorways afforded a clear 
passage 5ft. wide and 7ft. high. A 20in. pipe 
that pierced each bulkhead could be used as an 
emergency manway. 

In driving the tunnel a drill carriage was used 
at each heading for drilling a round consisting of 
from 24 to 40 holes—the number depending upon 
the nature of the rock. The average advance 
at a round was 5ft., but in sound rock the advance 
at a round varied from 6ft. to 7ft. Each drill 
carriage was a two-deck structure consisting of a 
framework of 44in. pipe mounted on trucks having 
a 24in. gauge. The forward truck of each carriage 
had four wheels because it supported the greater 
part of the weight, and the frame was attached 
to it by a king-bolt. The rear of the carriage 
rested on a truck with a single pair of wheels. 
The four horizontal pipe members of the frame- 
work projected forward to provide cantilevered 
supports for the mountings of four drifter drills 
using hollow round steels of I}in. section and 
ranging in length from 4ft. to 32ft. The drill 
mountings permitted the drills to be moved 
through vertical or horizontal ares. 

The character of the ground pierced by the 
tunnel has necessitated the very extensive use of 
support for the rock in advance of lining. Near 
the two portals, tunnel sets of 8in. by 8in. timber 
were satisfactory, but elsewhere steel I-beam and 
H-beam sets were required. In some areas of 
very heavy ground the sets were supplemented 
by steel spreaders placed across the invert to 
prevent the deformation or displacement of the 
tunnel sets. Usually the sets were arranged 5ft. 
apart, but at numerous places the sets were 
separated only by a few inches. In soft ground 
timber spiling had frequently to be driven in 
advance of the tunnel sets close to the drill face. 

The lining of the tunnel was intermittently 
carried forward following the earlier stages of 
driving. In connection with the lining operations, 
much trouble was experienced in keeping in- 
flowing water under control during the work. 
Generally speaking control was effected by laying 
one or more 5in. perforated sheet-metal pipes in a 
subgrade trench which was afterwards backfilled 
with gravel. The drains carried the water to 
pump sumps which were partly outside the tunnel 
section. This plan permitted the forms for the 
tunnel lining to be placed within the tunnel 
section and left the drains open to service even 
after the invert was poured. Wherever excessive 
water entered from the tunnel roof it was inter- 
cepted by sheet metal secured to the tunnel sets 
so as to divert the flow to the sides of the excavation 
and down to lateral drains which, in turn, connected 
with the longitudinal drains in the subgrade. 

Steel forms were used for the inner side of the 
curb of the floor of the invert lining. The steel 
forms for the side walls and arch sections were 
assembled in 30ft. lengths on carriages and were 
elevated into position, and afterwards lowered by 
means of hydraulic jacks. A Ransome concrete 
gun, of l-yard capacity, mounted on trucks and 
attached to the concrete-mixer carriage, placed 
the concrete through a Gin. flexible discharge pipe. 


or 





The tunnel lining was placed at the rate of from 
200 to 300 linear feet in the course of a day of three 
working shifts, and it is reported that the lining 
has averaged about 2 cubic yards of concrete for 
each linear foot of tunnel. 

From the east portal of Mono Craters tunnel 
the water will be discharged into Deadman Creek, 
by which it will reach the Owens River and 
continue southward for something less than 15 
miles until it enters the Long Valley reservoir. 
That reservoir is to provide storage for 163,000 
acre-feet of water, received from both the Mono 
Basin and the Owens River; and the high-water 
elevation of the reservoir will be at 6781-5ft. 
above sea level. Between the Long Valley 
reservoir and the power plants along the Los 
Angeles aqueduct there will be a drop in the 
gravity flow of approximately 4000ft, which can 
be effectively utilised in generating electric 
energy—particularly so when a projected power 
plant is built at the Owens River gorge. When 
that is done, each cusec of water delivered 
from Mono Basin will generate about 1,000,000 
kWh annually, and this would beadditional 
to the similar use of water made available 
from the Owens River itself. Further, each 
cusec of water from the Mono Basin, passing 
through power plants now in existence on 
the Los Angeles aqueduct, will generate 
approximately 895,000 kWh annually; and, 
finally, each cusec of water so used from the 
same source at the Haiwee power plant will 
generate 93,500 kWh annually. In addition 
to yielding a large block of electric energy, water 
from the Mono Basin will reduce proportionately 
the need for pumping water from the deep wells 
in the Owens Valley, where the continued drain 
over years of reduced rainfall has steadily lowered 
the level of the ground water and increased the 
cost of lifting and delivering the water to the Los 
Angeles aqueduct. 

Work on the Long Valley dam, which was started 





in the summer of 1935, but halted at the close of 
1936, was resumed in April of 1939, under a contract 
that called for the completion of the dam within a 
period of 450 working days. The dam is of the 
rockfill, compacted-earth-core type. From base 
to crest the structure will have a maximum height 
of 182ft.; its crest, which will have a length of 
550ft., will provide a freeboard of 15ft. above the 
side channel spillway. The crest will carry a 
roadway 30ft. wide. The dam will contain about 
1,000,000 cubic yards of fill, including 225,000 
cubic yards of fill on the slopes. 

The project necessitated the advance con- 
struction of four permanent camps along the tunnel 
line, each capable of housing about 200 men. All 
the camps are lighted by electricity, and all the 
kitchens are electrically equipped. Butane gas 
has been used as the fuel for heating purposes. A 
water-supply was created for camp and construction 
uses; and a 33-kV power transmission line was 
run to the several camps and to the construction 
points. Telephone lines connect all parts of the 
undertaking and are hooked up by telephone and 
teletype with the main office in Los Angeles. 
Because of the heavy snowfalls and the deep drifts, 
snow sheds were constructed at each end of the 
Mono Craters tunnel to assure access to the tunnel 
and to permit work to be carried on without inter- 
ruption. Miles of roads had to be built both in 
and without the basin to facilitate transporting 
men, materials and supplies. 

Virtually all work, with the exception of some 
trucking contracts and the contract for the 
concluding construction of the Long Valley dam, 
has been done by the City’s forces under the 
direction of the Department of Water and Power 
and the Bureau of Water Works and Supply, of 
Los Angeles, of which Mr. H. A. Van Norman is 
chief engineer and general manager. Mr. H. L. 
Jacques is in charge of the construction of the 
project, with Mr. W. W. Wyckoff as engineer, 
and Mr. R. R. Proctor as field engineer. 








Switchgear Contacts 


By G. WINDRED 


No. 


(Continued from page 559, June 21st) 


ARCING CONTACTS 
M ANY types of circuit-breaker are provided with 
4m auxiliary contacts, the function of which is to 
close before and open after the main contacts, and 
thus to relieve them from the effects of arcing. 
An important consideration arises in connection 
with the opening process in a switch having this 
type of contact, since with given conditions it is 
possible for an are to occur when the main contact 
opens, and before the arcing contact breaks the 
circuit. From Fig. 2 it will be seen that when both 
contacts are closed, as at A, the main current I 
divides into two components, I, and I,, flowing 
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FIG. 2 


through the main and auxiliary contacts re- 
spectively. The values of these component 
currents will be inversely proportional to the 
respective contact resistances, if the resistances 
of the contact parts themselves are neglected. 
When the main contact has just parted from the 
fixed contact, as shown at B in Fig. 2, the voltage 
across the gap will be equal to the voltage drop 
across the auxiliary contact. Unless the auxiliary 
contact resistance changes owing to the larger 
current shunted through it by the opening of the 
main contact, this voltage drop will be given by 
éc-IRg, and if this exceeds the arcing voltage for 
the particular contact metals, the breaking of the 
main contact will result in an are. 





According to reliable determinations, the mini- 
mum arcing voltage for most contact metals lies 
between about 12 and 16 volts. From these 
figures it will be seen that when breaking a current 
of 1000 amperes, for example, an auxiliary contact 
resistance of more than 0-010 ohm introduces the 
risk of arcing at the main contact. It may be 
pointed out that although the striking of this arc 
reduces the current flowing through the auxiliary 
contact, the corresponding reduction of e- may 
not be sufficient to cause extinction of the arc. 
Risk of main contact arcing is naturally increased 
under short-circuit conditions. 

These considerations emphasise the necessity 
for care in the selection of auxiliary contact 
materials and the application of adequate pressure 
to ensure low contact resistance. It is evident that 
this important factor must receive consideration 
along with such properties as hardness and re- 
sistance to the effects of arcing. In cases where 
very heavy currents are handled, the use of a 
supplementary contact intermediate between the 
main and arcing contacts may be found necessary. 


Contact MATERIALS 


It would be difficult to overestimate the im- 
portance of contact materials in the design of 
switchgear, and yet the selection of materials in 
practice is still largely an empirical matter. 
Modern research has done much to put the subject 
on a more logical basis, but a vast amount of 
work in this direction still remains to be done. 
It may be useful to review the subject here briefly 
under headings representing the different classes of 
materials used for contact purposes. 

Metals.—A wide range of individual metals is 
available for contact purposes, but only copper and 
silver have found any extensive application in 
ordinary switchgear practice. The introduction 
of silver is a comparatively recent development. 
due mainly to the harmless nature of the surface 
films which form on this metal in comparison with 
those associated with copper. During recent years 
the use of silver has extended to the main contacts 
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of quite large circuit breakers, and in cases where 
adequate auxiliary contact protection is provided 
there is no doubt that silver has provided a solution 
to the problems occasioned by the tendency of 
copper to produce a high resistance oxide film at 
moderate temperatures. The use of silver contacts 
is now so extensive that further comment here is 
unnecessary. 

Alloys.—Although there is ample scope for 
further investigation, there is no lack of evidence 
that alloys present many advantages for contacts. 
This will be readily appreciated in view of the fact 
that it is possible to accentuate any property of a 
given metal by alloying it with another. This 
procedure has permitted the development of 
contact alloys having definite advantages over pure 
metals with respect to such properties as hardness, 
wear resistance, and high melting point. 

It is well known that the physical properties 
of alloys are sometimes profoundly affected by 
relatively small changes of composition, and that 
equally important effects may be produced by the 
forms of hot or cold working to which the finished 
material may be subjected. It is consequently 
necessary that these factors shall be carefully 
controlled if uniformity of production is to be 
obtained. The necessary control is sometimes 
difficult to apply, and the whole subject of uni- 
formity is an important one for the metallurgist. 

In view of the extensive application of copper 
as a contact material it is natural that many 
attempts have been made to overcome its dis- 
advantages by alloying with other metals. The 
chief drawback has been that the improvement of 
mechanical properties in this way is accompanied 
by reduction of the electrical conductivity. The 
thermal conductivity is generally reduced in the 
same way. There is also the question of increased 
cost, depending upon the particular alloying 
metal. 

During recent years the technique of producing 
copper alloys for electrical purposes has developed 
rapidly, and the loss of conductivity caused by the 
introduction of such metals as aluminium, nickel, 
tin, and zine has been overcome to a large extent. 
This improvement has been obtained by a modified 
method of improving the mechanical properties 
by alloying. Minute particles of rarer elements are 
dispersed throughout the material by means of 
special heat treatment, and result in marked 
improvement in the mechanical properties with 
very little reduction in electrical conductivity. 
The mechanical properties are also retained at 
temperatures far in excess of the softening point of 
copper. 

The necessity for hard conducting materials 
with high impact strength and wear resisting quali- 
ties has arisen in connection with welding elec- 
trodes, and for this application a number of 
copper-base alloys have been developed. It will be 
realised that these alloys are not always applicable 
for ordinary contact purposes, since conductivities 
and contact resistances which are satisfactory for 
welding may be unsuitable for switch contacts. 
In cases where hardness and wear-resistance are of 
greater importance than low contact resistance, as 
in the case of collector shoes carrying heavy currents 
where surface films are unable to form under 
working conditions, the hard but electrically 
inferior copper alloys are to be preferred. For 
such applications their use has been very extensive. 


SINTERED MATERIALS 


Some metals do not combine with others to form 
allovs in the true metallurgical sense, but can be 
made to form solid mixtures in which the individual 
properties of the respective component materials 
are more or less preserved. The technique of 
production of these mixtures represents a develop- 
ment of powder metallurgy. During recent years 
there has been considerable activity in the develop- 
ment of sintered materials for contact purposes, 
owing to their characteristics of great hardness 
and high melting point, which are of evident value 
in many cases. At the present stage of develop- 
ment it is not possible to assess accurately the 
comparative usefulness of sintered materials, since 
they have not yet found extensive application, 
but it is evident that in cases where high melting 
point and great hardness are required, they offer 
definite advantages.f 

The metals generally employed are tungsten or 
molybdenum or their carbides with either copper 
or silver; the underlying idea being to obtain a 
product having the desirable qualities of each 
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material without its disadvantages. Thus the 
hardness and wear resistance of tungsten might be 
combined with the high electrical conductivity of 
copper or silver so as to produce a material with 
intermediate qualities, harder than copper or silver 
but having better electrical conductivity than 
tungsten or molybdenum, and being less prone 
to the formation of surface films. The latter 
property would naturally be expected in the case of 
additions of silver rather than copper. This 
desirable combination of properties appears to 
have been obtained to a marked extent, and several 
of the compounds warrant consideration as contact 
materials. 

There are two principal methods by which the 
tungsten-copper mixture may be prepared. In 
one method the respective metal powders are mixed 
together and then sintered in a hydrogen atmo- 
sphere. The molten copper wets the tungsten 
particles and binds them together; the hydrogen 
acting as a flux. In the other method the sintered 
tungsten is heated with molten copper in hydrogen. 
This process causes absorption of the copper into 
the tungsten structure by capillary action. 

With reference to contact applications, it may 
be said in general that mixtures with a low copper 
content are applicable chiefly in cases where the 
contacts must withstand the pitting and burning 
associated with the interruption of high currents. 
A typical application is represented by the arcing 
contacts of circuit breakers. The low-copper 
mixture also withstands hard wearing conditions. 
Mixtures containing as much or more copper than 
tungsten are used for oil-immersed contacts and 
for sliding contacts of the kind used in drum 
controllers, where the high contact pressure prevents 
the accumulation of surface films. Experiments 
described by K. Méier{ indicate that tungsten- 
copper containing 60 per cent. tungsten used for 
oil-switch contacts had a life about six times as 
long as that of corresponding copper contacts. 

Owing to the difficulty of working materials in 
which an appreciable amount of tungsten is present 
it is usual to apply them in the form of a facing 
on a suitable supporting member, generally of 
copper. The facing may be attached by brazing, 
riveting, or welding, or the supporting member 
may be cast into a suitable cavity in the contact. 
In all cases where heat is applied it is necessary 
to employ a hydrogen atmosphere so as to prevent 
oxidation. The making of satisfactory joints is a 
specialised procedure, requiring particular care and 
experience. 

The following properties apply to a tungsten- 
copper product of typical constitution : 

Specific weight, g/cm? . oy 


a 3-2 
Specific resistance, microhms/cm* 51 


Thermal conductivity, cals/em./sec./°C. 0-36 
Linear expansion coefficient : 11 x10-¢ 
Hardness (Rockwell B) 90 


The tungsten-silver mixture is available with 
various compositions for contact purposes, and 
finds its chief application in cases where freedom 
from poorly conducting surface films is required in 
combination with good mechanical properties. 
Typical applications are represented by air-break 
switchgear for medium and low voltages, and 
where the operation is very frequent. 

Owing to its hardness, tungsten-silver is used for 
contact purposes in the form of facings, in the same 
way as with tungsten-copper. 

The following figures apply to a typical material : 


Specific weight, g/em® ... ...... 15 

Specific resistance, microhms/cm.° .. 3-9 

Thermal conductivity, cals/em./see./°C. 0-44 

Linear expansion coefficient ae & 8x10-6 
95 


Hardness (Rockwell B) 


Other sintered materials have been developed 
with the object of overcoming the excessive erosion 
and wear which occur with ordinary metals and 
alloys under severe service conditions. They 
include silver-molybdenum, silver-molybdenum- 
lead oxide, silver-tungsten-lead oxide and silver- 
tungsten carbide. These new materials are claimed 
to have considerable resistance to arcing as well as 
to mechanical wear, and may be expected to assist 
still further in the progress of switchgear develop 
ment. 








LUBRICATION CHAaRT.—We have received from David 
Brown Tractors, Ltd., Meltham, a copy of a lubrication 
chart for the David Brown tractor, which, besides 
indicating by numerals on a diagram the whereabouts 
of the various points, is also illustrated by half-tone 
engravings showing the appearance and exact location 
of the points. The chart includes instructions regarding 
periods at which the points should be attended to. 
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The Salvage of H.M.S. “ Thetis ’’* 
By G. R. CRITCHLEY 
(Continued from page 561) 


A CONFERENCE was called by the Controller of the 
Navy to be held on July 27th, and at that conference 
it was agreed that operations should be continued 
with the proposed steel girders. 

The author’s view was, however, that it was 
unfair, and somewhat unreasonable, to expect Dr. 
Robb to perform single-handed the technical investi- 
gation and calculation which we were demanding 
in as many hours as would normally take days, and 
that it was imprudent to leave the entire onus of 
calculations upon one man, however eminent, having 
regard to the importance which was being attached 
to the case, and therefore a request was made to the 
Controller of the Navy at the conference for the 
Director of Naval Construction to be associated with 
Dr. Robb in this matter. A further request was 
made that as the conditions experienced at the case 
had considerably perturbed our chief salvage officer, 
who successfully lifted five submarines in the last 
war, and is probably unique in the matter of general 
salvage experience under open sea conditions, as well 
as his immediate junior, who had successfully raised 
one submarine in the last war and has been responsible 
for numerous lifting and general salvage operations 
during the past twenty years, the Admiralty should 
place at the disposal of the case a mooring vessel 
which could assist “‘ Ranger ” in raising and re-laying 
all the heavy ground moorings to keep pace with 
‘**Zelo”’ carrying the submarine inshore, the appre- 
hensions of our officers being that as there had been 
no period of settled weather, and there was no 
immediate sign of any settled weather, ‘ Zelo” 
might be caught in an intermediate position by a 
gale without the full system of heavy ground moorings 
in position, and if the lifting wires had to be slipped 
the strong tidal currents would produce such an 
entanglement about the submarine that many weeks 
of laborious work would be necessary to recover them, 
and autumn was quickly approaching. 

Both these requests were granted by the Con- 
troller of the Navy. 

In the course of a few days a design of steel beams 
with built-in bollards on lines we had indicated was 
produced, but the time for construction and fitting 
was estimated at six weeks. As that would have 
meant that operations would not have been resumed 
until the middle of September, representations were 
made for a simplification of the design so as to reduce 
the time of construction, and detailed amendments 
were made, but Messrs. Cammell Laird and Co.’s 
yard was to be closed from August 5th-to 12th, which 
threatened to involve a week’s delay. However, 
after a personal appeal to the managing director of 
Cammell Laird and Co., holiday leave for the men 
required for the work was suspended, and by con- 
tinuous day and night work, ‘‘ Zelo”’ was refitted 
and again proceeded to the case on the morning of 
August 24th, which was a magnificent performance 
by Cammell Laird and Co., and in the result the saving 
of time was probably vital to the success of the opera- 
tions, because, in fact, lifting operations were com- 
pleted by September 3rd, and the weather broke on 
September 10th. 

Fig. 6 is a diagram of the steel beams with built-in 
bollards and a cast steel bolster at each end of each 
beam constructed with leads to the bollards to take 
the load over the deck edges of the lifting craft. It 
was decided to revert to the principle that the bollards 
should be capable of withstanding a load greater 
than the breaking load of the Qin. wires, and that 
their incorporation in the lifting beams should be 
arranged so as to leave adequate working space in 
the centre of the deck. The pins of the bollards were 
constructed from l}in. plates, and plates of this thick- 
ness rolled to an outside diameter of 36in. would be 
subject to a stress of rather more than 3 tons pert 
square inch under the combination of the calculated 
bending and twisting moments of 2715 inch-tons 
and 3413 inch-tons respectively. 

The requirement that the bollards should be incor- 
porated in the beams suggested the provision of a 
bottom plate as well as a normal base-plate, the 
distance between the two being the depth of the 
lifting beam. As it was decided that 30in. would be 
an adequate depth for the beam, the pins of the 
bollards were made 5ft. long, thus leaving adequate 
height above the base-plate for belaying the wires. 
These pins were reinforced internally in order to 
resist the calculated crushing loads. The width of 
the base-plate was determined by the need for the 
provision of adequate scarfs for the outer webs of 
the cross beam, and the extensions of the base-plate 
at the centre line of the bollard were arranged to 
provide attachments for a central web of the cross 
beam. 

A completed bollard was tested at Lloyd’s proving 
house at Netherton to a pull of 180 tons. 

There were two figures of eight on the bollard with 
one end of the wire secured to the standing end of the 
testing machine and the other end secured to the 
travelling end. Dr. Robb estimated that with the 
load of 180 tons at each end of the equivalent of a 
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double tackle with excessive friction, the twisting 
moment on a pin would be equal to that used for 
design purposes, and the crushing force between the 
pins would be greater than that developed under the 
assumed conditions. There was no sign of disturb- 
ance of either riveting or welding on examination of 
the bollard after the test. 

The beam was adequately strong to resist the bend- 
ing moment imposed by the vertical loads on the 
wires, and the bending moments in the horizontal 
plane set up by the wires leading off the centre to 
the circumferences of the outer pins were resisted by 
struts fitted between the bollards and from the end 
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and by August 26th she had been moored over the 
wreck and all ground moorings and the lifting wires 
Nos. 1, 2, 7, and 8, which had been left in position 
after the unsuccessful attempt on July 27th, were 
picked up. 

There was still, however, the persistent trouble of 
wires becoming foul, owing to the tides, but by the 
morning of August 28th all lifting wires were in 
position, and ‘‘ Zelo ’’ was pinned down at low water, 
6.30 a.m. 

The submarine was lifted on the morning tide, and 
the first move inshore was successfully made. Further 
lifts were made on each succeeding tide until six 
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Fic. 6. —Steel Beams 


bollards down to the deck. These struts served also 
as anchorages for the beams in the event of the sub- 
marine when slung touching the ground while the 
lifting vessel still had ahead motion, in which event 
there would be a tendeney for the lifting beams to be 
dragged aft. 

As a precaution against the submarine acting as an 
anchor while the lifting ship was being drifted to 
leeward, the brackets shown on the diagram were 
arranged below the bollards ; wooden wedges being 
fitted between these brackets and the hatch coamings. 

[t had been estimated that under the original con- 
ditions the lifting ship had a fairly generous meta- 
centric height, even with 
a load of about 1000 tons } 
suspended from the beams / 
on the upper deck. The 
steel beams were, however, 
very much heavier than / | 
the timber beams, and it / 
was considered proper to ii | 
carry out an_ inclining fi] 
experiment shortly before 
the ship sailed, and this / i 
showed that with the load / ff 
slung from the beams there / 
would be a small positive / | 
metacentric height. | 

Fig. 7 is a diagrammatic / } 
representation of the lift- | 
ing vessel inclined at a | 
small angle with the sub- 
marine suspended below. l 
This shows that although 
at a very small angle the 
load would be freely sus- 
pended, and therefore act 
as if it were concentrated 
at the ends of the beams, 
one wire would soon be 
constrained at the bilge. hiige | 
The effect of this constraint | bese] 
is shown by the diagram ae 
as resulting in a lowering ae ea a 
of the effective centre of Lefer til 
gravity of the load. The | Jaan 
diagram is, however, based 
on the assumption that 
the wires can render freely 
under the hull of the sub- 
marine. Experience in 
other cases indicates that 
rendering does not occur, 
and that therefore sub- 
marine and lifting ship vir- 
tually behave as a single > 
unit, with the two portions rigidly connected. The 
main consideration is that both the diagram and the 
facts of experience show that the stability considera- 
tion does not present a serious problem ; in fact, when 
the submarine was slung off the bottom, “ Zelo ’’ was 
perfectly stable. 

It is appropriate to state at this point that timber 
baulks were fitted immediately above the turn of 
the bilge along each side of the lifting vessel so as to 
prevent indentation of the ship’s side by the lifting 
wires in the event of the lifting vessel heeling under 
the load. 

When “Zelo”’ returned to the scene of opera- 
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with Built-in Bollards 

hfts had been completed by 11.10 p.m. on August 
30th, when the submarine had been carried into 
78ft. at low water, and was in a position North 
40 deg. East true 2 miles from Moelfre Island. In 
that position it was necessary to remove the forward 
periscope to prevent fouling of the bottom of the 
lifting craft, the after periscope having already 
been bent over to a nearly horizontal position at some 
earlier stage of the operations. 

Thereafter two further full tidal lifts were made, 
and finally a half-tide lift, which carried the submarine 
into a position South 33 East true 8 cables from 
Moelfre Island, where she lay in 37ft. of water at low 
water. That is to say, her conning tower hatch was 
abeut 9ft. 6in. below water and her bridge casing 
about 3ft. 6in. below water. 

Fig. 9 shows a section of an Admiralty chart on 
which are plotted successive positions after each lift, 
and the course taken. The course plotted by H.M.S. 
‘** Gleaner ”’ is shown by parallel lines, and it will be 
seen that it was impossible to follow exactly the 
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marked course because of drift caused by the tides. 

After the second lift and during the second move- 
ment inshore, the submarine became pinned against 
a sandbank and remained for three hours, but cleared 
the bank with the continuing rise of tide. The 
situation was an anxious one, with ‘“‘ Zelo”’ broad- 
side to the strong tide, but the tugs were able to 
hold on. Grounding of the submarine in the course 
of the movements inshore must be regarded as merely 
incidental to the operations. A common miscon- 





tions on August 24th weather conditions were ideal, 


ception is that a move inshore is not begun until the 











sunken craft has been lifted a substantial distance 
from the bottom, or, in other words, until a late stage 
of the flood tide, but, in fact, the move begins as 
soon as the sunken craft is off the bottom, and then 
takes the form of a slow creep inshore on to higher 
ground until, with the turn of the tide to the ebb, 
the sunken craft settles again on the bottom and 
the lifting wires slacken. If the bottom shelves 
very gradually a greater distance can be covered in 
one tide than if the bottom shelves more steeply, 
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Fic. 9—Course of the ‘‘ Zelo” 


and if the bottom is irregular so that a bank must be 
traversed, a movement may be short whilst the bank 
is being negotiated, but the height of the tidal lift 
will be the same, and therefore a greater distance can 
be covered on the succeeding tide after the sunken 
craft has been lifted over the bank. This is well 
illustrated by Fig. 9, if the second movement is con- 
trasted with the third. Slow movement inshore is 
dictated by the consideration that if the sunken 








Fic. 8—Arrangement of Wires Round Bollards After Pinning 


craft encountered the bottom whilst travelling quickly 
the lifting wires would be broken. Applying the 
general principle to this particular case, the lifting 
craft was steered starboard bow to the tide, and the 
speed over the ground was kept down generally to 
1 knot, but if the submarine touched bottom con- 
trollability was lost, and the lifting craft fell broad- 
side to the tide. The two ahead tugs had then to 
steam up into the tide broad off the starboard bow. 
On the occasion to which particular reference has 
been made, the tugs were unable to keep position 
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and fouled each other, causing some anxiety in case 
they should be compelled to cast off. 

Although sea conditions were ideal, visibility was 
poor, as is indicated by the following wireless messages 
despatched from the scene of operations :-—- 

7.22 am., August 29th: Again pinned visibility 

half mile, exact position unknown. 

11.45 am., August 29th: Position still uncer- 
tain stop Have shoaled water 46ft. since original 
position. 

3.29 a.m., August 30th: Fourth lift completed 
approximate position Point Lynus bearing east 
distance 4 miles stop Have seen no land since 
leaving original position. 

Fig. 8 shows the arrangement of the wires around 
the bollards after pinning. 

After the ninth lift and move inshore the opera- 
tions passed into the final stage, which involved 
bringing the submarine to the surface by means of 
compressed air, but war had been declared, and 
although H.M.S. “ Tedworth ” was withdrawn, two 
of her divers remained at the case to assist the 
Association’s own divers. 

The plan was for divers to strongback the various 
hatches, except the engine-room hatch, which was 
removed and substituted by a plate into which were 
fitted one 6in. syphon pipe which would reach down 
to the engine-room platform and one 2in. flexible 
syphon pipe which could be lowered still further into 
a sump adjacent to the forward engine-room bulk- 
head. A group of three air injection valves was 
also titted into this plate, as well as three other air 
injection valves, so that as the water was lowered 
throughout the submarine abaft of No. 40 bulkhead, 
and a larger volume of air was required to maintain 
a full discharge of water through the syphon pipes, 
this additional volume could be provided by bringing 
into action as required any or all three of the air 
injection valves to supplement the three grouped 
valves. 

Fig. 10 shows the 6in. syphon pipe and the fitments 











Fic. 10-—=Steel Plate for Engine-Room Hatch 


into the steel plate which covered the engine-room 
hatch, as already described. 

Buoyancy had to be restored to the compartments 
forward of No. 40 bulkhead by compressed air, 
injected through a valve to be fitted in the torpedo 
hatch, which would blow out the water through the 
open No. 5 torpedo tube. Nos. 2, 3, 4, 5, and 6 
external tanks on the port and starboard sides of 
the submarine were to be controlled by compressed 
air injected through valves to be fitted into the tops 
of the respective tanks, and the No. 1 main ballast 
tank, which passed under the bow, was to be drained 
by compressed air injected through an air pipe 
_ clamped into one of the flooding holes. Each of the 
air injection valves was controlled by a cock operated 
by divers, non-return valves being useless, as they 
would not permit the compressed air to be released 
whenever this might be required. 

This plan, however, although apparently straight- 
forward on paper was so much hampered by con- 
ditions governing the work that it could not be com- 
pleted until October 23rd, when the vessel was 
refloated and taken stern first inshore to a position 
where the stern was practically high and dry at low 
water. 

Reference to the Admiralty chart which comprises 
Fig. 9 will show that the beach to which the submarine 
was carried is sheltered from prevailing south-west 
and west winds, and partly sheltered from north-west, 
but as if by malign perversity the prevailing winds 
did not prevail, but as from September 10th, when the 
weather broke, there were persistent strong northerly 
and north-easterly winds, accompanied by heavy 
swell and frequently rough seas, and, in fact, during 
the period of sixty-eight days whilst the vessel lay 
on the beach there were only twenty-one days when 
work was possible, and even on some of these days 
work was only possible for a few hours. 

The report of the public tribunal has disclosed 
that sixty-seven of the victims of the disaster had 
congregated in the engine-room and thirty-two in 
the after crew space. It was necessary to remove the 
bodies from the engine-room to enable divers to 





obtain access to the control room and mess room, 
situated forward of the engine room, in order to open 
bulkhead doors to permit free flow of compressed air 
and drainage of water throughout the vessel abaft 
the No. 40 bulkhead, as well’ as to perform other 
necessary preparatory work by way of shutting off 
valves which could allow compressed air to exhaust 
from the vessel. 

It will be a consolation to any relative of the victims 
who may read this paper to know that no considera- 
tion of expediting the work of salving the vessel was 
allowed to interfere with the removal of the bodies 
with the greatest possible decorum and care for their 
preservation, as is signified by one of the log entries : 
** Divers called up stop Tide too strong to deal with 
bodies on surface.” This consideration was so 
strongly sustained that the work of evacuation, 
which commenced on September 7th, was not com- 
pleted until September 30th. 

When divers were eventually able to obtain access 
to the control room it was found that air exhausting 
from the diving dresses was reaching the sea surface 
in way of the conning tower, and it was at first pre- 
sumed there was leakage through the conning tower 
hatch, but further investigation showed that the 
leakage was occurring through the forward periscope 
which had been broken off during the last stages of 
the lifting operations. This indicated leakage past 
the gland, and it became necessary to withdraw 
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Fic. 11—Bottoum Section of Periscope Tube 


the cross head. After this had been done and the 
bearing ring had been removed, a plug was inserted 
by divers into the forward periscope tube. 

By October 11th everything was in readiness for 
a compressed air test of the main body of the vessel, 
and at 10.33 a.m. blowing was commenced, but after 
30 min. a serious leakage developed in the vicinity of 
the conning tower, and divers were sent down to 
investigate. It was found that the leakage was 
coming through drain holes on the fore and after 
sides of the faucet in the forward periscope casting, 
but there were no signs of leakage elsewhere. Con- 
nections were made to additional air injection valves 
in the plate over the engine-room hatch, and blowing 
was resumed the next day with increased volume and 
the 6in. syphon pipe commenced to discharge water. 
After continuous blowing for six hours, further air 
leakage occurred, which was investigated by the 
divers and was found to be coming from the port 
main engine exhaust pipe, which was 12in. in dia- 
meter, and fitted in the port side of the casing. This 
was plugged and blowing was resumed at 11 a.m. on 
October 13th, but at about 4.40 p.m. air commenced 
to escape from the starboard main engine exhaust 
pipe and the syphon pipe stopped discharging water. 
The cause of the air finding its way through the 
engines was not understood at that time, but investi- 
gation of the construction of the engines, which were 
of two-stroke design, revealed that one of the pistons 
in each engine could be in a position where the inlet 
port and the exhaust port could be opened simul- 
taneously, thus explaining the passage of the com- 
pressed air. In these circumstances it became 
necessary to open up the engine-room hatch to enable 
divers to test the group exhaust valves. It was 
found that the port engine group exhaust valve was 
half a turn open and the starboard engine group 
exhaust valve two turns open, and these were closed. 
An investigation of the cause of the leakage through 
the forward periscope tube showed that the plug 
had seated on the bottom of the gland and that both 
plug and gland were loose. It was deduced that the 
withdrawal of the periscope had disturbed the 
packing in the stuffing-box above the gland and that 
air was escaping between the gland and the periscope 
tube. 

Fig. 11 is a diagram of the bottom section of the 
periscope tube, from which it will be seen why the 
tapered end of an ordinary plug allowed the escape 
of air between the gland and the periscope tube given 
that the packing in the stuffing-box had been dis- 
turbed. For the p of overcoming this situa- 
tion, an expanding plug was designed and constructed 








so that it could reach up to the ‘‘ U”’ leathers in the 
periscope tube and be sealed by expansion at its 
inner end against the neck ring of the stuffing-box. 

Fig. 12 is a diagram of the expanding plug, which is 
self-explanatory. 

The fitting of this plug did not bring all the difti- 
culties to an end. When divers descended on the 
afternoon of October 20th to make connections to the 
air injection valves fitted to the after external tanks 
it was found these were buried in mud and that 
the stern of the submarine had settled in the mud 
during the periods of bad weather, and that the tail 
was just clear, from which it followed that tho after 
hydroplanes were buried in approximately 6ft. of 
mud. On the following morning a diver was sent 
down with a deck hose to try to clear the buried air 
cocks, but after an hour’s work he failed to locate 
them. Blowing of the compartments forward of 
the No. 40 bulkhead and of the main body of the 
submarine, as well as of the Nos. 2, 3, and 4 port and 
starboard external tanks, was commenced, and was 
continued until the late afternoon when the 2in. 
syphon pipe commenced to exhaust air. A diver was 
then sent down and reported the Nos. 5 and 6 port 
and starboard air injection valves clear above the 
mud. The submarine was maintained in a condition 
of just negative buoyancy during the ebb tide in the 
hope that the mud would be scoured from the stern. 
Blowing was resumed on October 22nd, and shortly 
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after midday the bow surfaced and sank slowly, 
but after 30 min., during which blowing was con- 
tinued, the bow again surfaced and remained. Air 
pressure was then released from the forward external 
tanks to permit the bow to settle again, as it was 
feared that with the strong flood tide it might be 
uncontrollable. Divers were again sent down and 
found the after hydroplanes and propellers clear of 
the mud, but a big volume of mud was held between 
the propeller shafts. As it was apparent that with 
the trim of the submarine by the stern a substantial 
body of water remained in the after-crew space, a 
hole was drilled through the pressure hull below that 
space and an air compressor was kept running all 
night on the injection valves in the plate fitted over 
the engine-room hatch. 

In the early morning of October 23rd a diver 
reported that there was a good discharge through this 
hole, but a leakage of air was discovered from a pipe 
6in. in diameter covered with a grating adjacent 
to the No. 6 port external vent. This was presumed 
to be an overside discharge from a 100-ton pump, 
and was plugged. At 2 p.m. the stern came to the 
surface and blowing was then commenced on the 
compartments forward of the No. 40 bulkhead, and 
on the forward external tanks, and at 2.30 p.m. the 
bow surfaced with a 2 deg. list to port. The submarine 
was then drawing 17ft. forward and 15ft. 3in. aft, 
and was taken well up the beach stern first. 

Later the bow was hove inshore to a position where 
the open bow cap of the No. 5 torpedo tube was 
exposed at low water. The vessel was deodorised 
and made reasonably fit for entry by persons autho- 
rised to take evidence, and thereafter she was towed 
to Holyhead and drydocked. No damage of any 
significance had been caused by the salvage operations, 
and on November 18th we safely delivered her to 
her birthplace at Birkenhead. 








Factory Sarety.—The speeding up of processes 
and high influx of new and untrained employees into 
industry have enormously increased the risk of accidents. 
The Industrial Welfare Society and the National Safety 
First Association have for this reason produced a little 
booklet specially designed to draw the attention of new 
employees, with the aid of humorous illustrations, to 
the fundamentals of works safety. In addition, there are 
posters, pamphlets, and various other employee leaflets, 
many of which are specially applicable at the present 
time. Any firm interested in this type of literature can 
obtain full particulars from the National Safety First 
Association, 52, Grosvenor Gardens, London, 8.W.1. 
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Rail and Road 


FIRE-FIGHTING TRAIN ON THE S.R.—The weed-killing 
train of the Southern Railway Company has been con- 
verted into a mobile fire-fighting unit, with a squad of six 
trained men. It will be used to deal with fires on or 
adjacent to the company’s premises to which access 
cannot be gained by outside fire-fighting units, or where 
delay might occur in their reaching a fire. 


TRANSPORT IMPROVEMENTS IN CHICAGO.—-At a cost 
of 60 million dollars to be spent during the next three 
years, the transport facilities in Chicago are to be improved, 
and a scheme has been to establish a single 
company to control all forms of public transport. An 
additional 42 million dollars will be spent during the 
five following years, principally on new rolling stock. 


Mexican RatILway TO BE CONVERTED TO STANDARD 
GauGcE.—The Mexican railway, Ferrocarriles Unidos de 
Yucatan, is to be converted to standard gauge from 
Merida to Campeche, where it will connect with the 
Campeche—Puerto Mexico standard-gauge line now under 
construction. The Department of Communications 
of the Mexican Government has agreed to cede to the 
company a certain tax relief to defray the expense. 


TROLLEY WirE ANTI-FLASH Device.—A large number 
of anti-flash screens are being fitted over the trolleybus 
conductor wires by the Southampton Transport Depart- 
ment. These screens or shields are being fastened to the 
suspension insulators, particularly on gradients where 
the flashing is most noticeable. They consist of curved 
metal sheets about 25in. long which project about Sin. 
beyond the end of the suspension where the flash occurs. 
The flash is masked on a level with the conductor wire by 
curving the sides of the shields downward. 

ALTERATIONS TO AN INDIAN Rattway Brince.—The 
Indian Railway Board has decided to provide in its 
1940-41 programme for the re-girdering of the Shershah 
bridge over the Chenab River near Multan, on the North- 
Western Railway. This bridge consists of seventeen 
through type spans, each 200ft. in length, and carries a 
single broad gauge track and a roadway on the same deck. 
The new spans are being designed in the office of the Deputy 
Chief Engineer, Bridges, North-Western Railway, and will 
carry a single broad gauge track on the lower deck, and 
an 18ft. roadway on the top booms. 

New Rarways In KaZaKHSTAN.—According to the 
‘’ Russia To-day ” press service, during the last two years 

.over 1250 miles of new railways were put into operation 

in Kazakhstan. This year it is intended to finish the 
second section of the Akmolinsk and Kartaly line. The 
Kandagach and Orsk railway being built in the west of 
the Republic will also be finished before the end of the 
year. The latter railway will carry nickel ores from the 
Aktyubinsk Province to the Orsk Combine, and will 
facilitate the transportation of ore from the chromite 
mines situated along the route of the railway. 

A Bia AMERIcAN O1L-ELECTRIC FreiGHT Locomotives. 

-The Electro-Motive Corporation of the United States 
has been operating for several months a large oil-electric 
locomotive designed particularly for freight service. As 
described in the Railway Age, the locomotive is made up 
of two two-unit locomotives, each unit of which is carried 
on two four-wheel trucks and driven by a 1350 H.P. 
vil-electric power plant. The two locomotives, coupled 
back to back, make a multiple-unit locomotive of 
5400 H.P., weighing about 912,000 Ib., the overall length 
being 198ft. With all the weight on the driving wheels 
the starting tractive effort is 228,000 Ib., and the locomo- 
tive is designed for a maximum speed of 75 miles an hour. 


Savinc Bripce FaLsEwork From Icr.—During the 
construction of a bridge across the Ohio River at Owens- 
boro, one of the channel spans was supported on four 
steel falsework bents resting on piles which were suddenly 
threatened with destruction by ice. The contractor 
speeded up work and closed the threatened span and 
swung it free from the falsework. He then decided to 
save the falsework itself from destruction, so he extended 
the bridge several panels into the next span and ran his 
heavy travelling crane out on this cantilever to serve as 
a counterweight. The falsework was then hoisted up 
under the completed span, clear of the river, and kept 
there until conditions were favourable for its removal. 
As described in Engineering News-Record the bridge 
consists of four river spans, totalling ‘over 2000ft. in 
length, and carries a two-lane roadway. 

L.M.S. Ramway Scrap SALvaGEe.—Successful results 
have already been obtained from a “ salvage flying squad,” 
composed of specially adapted railway vans, which is 
touring 100 stations of the London Midland and Scottish 
Railway Company in the London arpa to collect war- 
time salvage. Already the company has collected in 
London by this and other means nearly 100 tons of salvage, 
including scrap metal, waste paper, old rope, straw, 
timber, &c., found mostly in small quantities at goods 
and passenger stations. Three salvage-collecting vans 
are at present operating in the London area, on circuits 
ranging from three to six days each; the vans are taken 
from one station to another by ordinary trains, so that 
the expense of collection is negligible. All the scrap and 
waste material collected in these vans is taken to a central 
depot in North London, where it is sorted and afterwards 
disposed of to the best advantage. 

A ConveRTIBLE Lang Roap.—A recent issue of 
Engineering News-Record describes the constructional 
features of a new eight traffic-lane road which is being built 
leading in to the business area of Chicago in the United 
States. By means of retractable kerbs the road traffic 
may be arranged with six in and two out lanes, or two 
in and six out lanes, or four lanes in each direction. In 
this way the two-way traffic, the heavier current of which 
naturally reverses its direction each day, is allowed for 
by the corresponding increase or decrease of the number of 
traffic lanes. Just over 2 miles of the road is being 
arranged as described. The retractable kerbs are divided 
into separate divisions, each of which is operated hydraulic- 
ally. Each 25ft. length of kerb rests on two hydraulic 
jacks and six spiral springs. The kerb sections are lifted 
above the road level and held up by the jacks with the 
springs in tension. When the pressure on the jacks is 
released the springs pull the kerbs down. 








Miscellanea 


Om ENeInre CyLInpER WeEaAR.—In the annual report 
on heavy oil engine working costs of the Diesel Engine 
Users’ Association, Mr. A. K. Bruce gave some figures 
published in America on the actual liner wear from a 
group of large stationary oil engines. Averaging the 
results of 44 four-stroke engines comprising 180 cylinders 
ranging from 16}in. to 22in. in diameter, with a usual 
load of 80-95 per cent. of rating, the wear per 1000 hours 
was 0-00llin. The corresponding figure of an average 
of 33 two-stroke engines totalling 120 cylinders between 
ld5in. and 20}in. in diameter was 0-00lin. The usual 
load was the same percentage of rating as that of the four- 
stroke engines. 


RESIGNATION oF Mr. G. H. Nisperr.—British Insulated 
Cables, Ltd., announces that, acting on medical advice, 
Mr. G. H. Nisbett has relinquished his duties as managing 
director, but will continue to act as deputy chairman of 
the company. His retirement from the former office 
brings to a close forty-six years’ service as an executive 
officer of the company, during the last twelve of which he 
has filled the position of managing director with con- 
spicuous success. As deputy chairman he will continue 
to be in close touch with the affairs of the company, but 
will be permitted a greater leisure than his duties have 
hitherto allowed. Mr. T. H. Martin-Harvey and Mr. W. 
Travis have been appointed joint managing directors of 
the company. 

RELEASE oF L.C.C. Starr roR Wark Work.—At the 
last meeting of the London County Council it was 
announced that, in response to the appeal made by the 
Minister of Health to local authorities to release employees 
who are skilled engineers or were formerly employed as 
skilled workers in the engineering and shipbuilding trades, 
every officer and employee of the Council who volunteers 
for work on armaments production and can possibly be 
spared is to be released. To make the maximum numbers 
available instructions have been given to eliminate all 
work not absolutely essential and to carry out the essential 
work by using only a nucleus of skilled men. All resulting 
variations of trade practice will be recorded and trade 
unions will be consulted whenever practicable. 


Tue Coat Propuction Counci.—The Secretary for 
Mines makes the following announcement :—Under the 
leadership of the Coal Production Council, presided over 
by Lord Portal, Production Committees have now been 
established in all the principal mining districts to take 
every possible step to meet the urgent demand for more 
coal. order to assist these Committees and to maintain 
close co-operation with the Mines Department and the 
Council, the Secretary for Mines has appointed the 
following Coal Production Advisers for the districts 
named. Lord Portal will continue to be Chairman of the 
Council, and other advisers have been added to its 
membership :—England : North-Eastern, Mr. Clive Cook- 
son ; North-Western, Sir Robert Burrows ; West Midland, 
Mr. J. Cadman; Yorkshire and East Midland, Mr. 
Owen V. Smithson. Scotland: Sir Nigel Campbell. 
Wales: Lord Portal. 


An AGREEMENT TO PREVENT COLLIERY STOPPAGES.— 
The Yorkshire Mine Workers’ Association has accepted 
a number of recommendations, drawn up by the Associa- 
tion and the South and West Yorkshire Coalowners’ 
Association, to prevent stoppages and reduce absenteeism 
in Yorkshire collieries. It is provided that no general 
notice to terminate contracts shall be given and that 
no strike shall take place at any colliery in South or West 
Yorkshire during the war until the machinery for settling 
disputes has been exhausted. Provision is also made 
for the setting up of a local committee representing the 
owners and men with power to inflict fines of not less than 
half a crown and not more than £1 on men who fail to 
attend work. If the man fails to pay the fine the case 
may be sent to the magistrates. Fines will be given to 
local charities. If branch officials consider that the 
management of a colliery has been the cause of undue 
loss of time or of output, they have the right, under 
the recommendations, to bring a case before the local 
committee. 

An Unusuat Pump Casinc Repark.—A method which 
was adopted to keep a pump with a badly cracked casing 
in service is described in Power by Mr. T. D. Oswald, of 
Newcastle-on-Tyne. A bad fracture on the pressure side 
of the casing seriously weakened the flange supporting 
the outboard bearing of the impeller shaft, and upon 
dismantling a large section of the pressure side of the 
casing was found to have been reduced to paper thickness. 
No spare pump was available and means were adopted 
to keep the damaged pump working. Stiffening angles 
were welded between the weakened flange and the sound 
parts of the casing, but it was not found practicable 
to weld the crack owing to the rotten state of the metal. 
It was decided to case the entire pump in concrete and 
a form was built round the casing leaving the dismantling 
flanges open. Reinforcing bars were placed in position 
and the concrete was poured after the outside of the 
casing had been thoroughly cleaned. The pump was 
placed in service the following day and has for some time 
been operating successfully. 


A Pressure Core BarrREL FoR Or WeELis.—The 
exhibit of the Bureau of Mines, United States Department 
of the Interior, at the eleventh International Petroleum 
Exposition includes the pressure core barrel developed 
co-operatively by the Bureau and the American Petroleum 
Institute. This instrument has been designed to cut 
cores from oil-producing formations and bring them to 
the surface of the ground without loss of gas or oil. Many 
problems relating to drilling and the production of oil 
could be solved more easily if there was information 
concerning the actual characteristics and conditions of 
oil-producing formations. In conventional methods of 
coring productive oil formations, specimens of the reservoir 
rock are brought to the surface of the ground, but during 
the process the pressure in the core drops to atmospheric 
and the gas associated with the oil in the core expands 
and escapes. The expansion of the gas drives part of 
the oil from the core. This loss of oil and gas from core 
specimens has handicapped engineers greatly in estimating 
the fluid content of petroleum reservoirs with accuracy. 





Air and Water 


MERCHANT Surpprnc Losses.—During the week ended 
Sunday, June 16th, ten British ships totalling 47,015 tons, 
eight Allied ships totalling 31,574 tons, and six neutral 
vessels of 23,170 tons were lost as a result of enemy action. 


New Gravina Dock in AustRatia.—A new graving 
dock is to be built in Sydney Harbour at a cost of three 
million pounds. It will link Garden Island with Potts 
Point and the site was recommended by Sir Leapold 
Savile, who spent some months investigating suitable sites. 


Waces Increase Craim.—The Confederation of Ship- 
building and Engineering Unions has sent to both the 
shipbuilding and the engineering employers a claim for a 
wage advance of 10s. a week. It is understood that no 
dates have yet been arranged for the discussion of the 
claims. 

Lioyp’s RecisTer oF SHIPPING.—At a special meeting 
of the General Committee of Lloyd’s Register of Shipping, 
Sir George Higgins was re-elected Chairman for the 
ensuing year; Mr. Ernest L. Jacobs, Deputy Chairman 
and Treasurer, and Mr. R. M. K. Turnbull and Mr. Robert 
Corry, Joint Chairmen of the Sub-Committees of Classi- 
fication. 

AMERICAN AIRCRAFT FOR THE ALLIES.—It has been 
announced by the Anglo-French Purchasing Commission 
that orders have been placed to date in the United States 
for more than 10,000 aeroplanes at a cost of over 250 
million pounds. Nearly 2500 machines have already 
been delivered to the Allies and in addition 20,000 engines 
have been ordered. 

New American Batriesure LAUNCHED.—The new 
35,000-ton battleship ‘“‘ North Carolina” was recently 
launched at Brooklyn. She is one of the six “ Wash- 
ington ” class ships, and has a length of 750ft., a beam 
of 108ft., and a mean draught of 36ft. Her armament 
includes nine 16in. guns and twenty 5in. guns. She also 
carries four aircraft. The quadruple screws are driven by 
geared turbines and the vessel is designed for a speed of 
28 knots. 

American ArrcraFrr Factory ExTENnsions.—It is 
stated in Iron Age that the United Aircraft Corporation 
in the United States has approved an expenditure of 
8 million dollars by the Pratt and Whitney Aircraft 
Division, which has already been tripled in capacity 
during the past twelve months. A contract has also been 
placed by the Boeing Aircraft Company for extensions 
to its factory which will provide an additional space of 
577,000 square feet at a cost of nearly 2 million dollars. 


I.N.A. Papers AMENDMENT.—We are informed by the 
Institution of Naval Architects that the paper on “ Longi- 
tudinal Strength,” by Messrs. J. Foster King and J. 
Turnbull, has been unavoidably postponed, and that a 
paper, ‘ Mathematical Ships’ Lines,” by Mr. F. W. 
Benson, has been added to the list. Advance copies of this 
paper may be obtained from the Secretary, and written 
comments thereon are invited with a view to their publica- 
tion in the “ Transactions.” They should be in the 
Secretary’s hands not later than July 10th, 1940. 


Arrcrart Propuction.—The Minister of Aircraft 
Production issued the following statement last week :— 
‘“*T make a report that aircraft production in this country, 
in every category, has, since May 10th, exceeded the total 
casualty list, including casualties sustained through 
accidents at home. The aircraft available of every type 
now in use exceeds the number of machines at the disposal 
of the Air Force when the battle broke out. In addition 
to production, repairs have replenished stocks. There 
is now on hand a very good surplus stock of engines.”’ 


CANADIAN ArrporT ConTRACTS PLacED.—It is reported 
in the Canadian Press that tenders have been placed 
for the construction of three airports which will be built 
in the Kingston area for the Dominion Department of 

rt in connection with the British Commonwealth 
air training scheme. It is understood the contract price, 
which will include grading, seeding, fencing, stumping, 
and building the runways 3600ft. long, is between 400,000 
and 500,000 dollars. Canadian authorities have also 
approved plans for the construction of landing fields 
in the province of New Brunswick at Chatham, Scoudouc, 
and Salisbury. Runways at the new fields will be from 
1 to 1} miles in length, and each airport will have two to 
four runways. 

Nicxe.-Cnromium STEEL ror Arrcrarr.—An abstract 
in the Nickel Bulletin says that in order to provide autho- 
ritative data for aeronautical designers and engineers, 
leading American producers of stainless steel have arranged 
for an investigation of properties, to be carried out at 
the National Bureau of Standards. It is hoped that 
the more detailed information thus made available will 

romote the use of the corrosion-resisting steels in this 
eld, and enable designers to utilise to full advantage 
the high strength/weight ratios obtainable. Recent 
experiments indicate the possibility of producing tensile 
strengths of more than 78 tons per square inch, without 
loss of ductility, by means of severe cold, working, followed 
by a low-temperature heat treatment. 

Iranian Ficutine Arrcrart.—The Italian Air Force 
employs about thirty different types of machines, and 
it is expected that as the war progresses they will con- 
centrate on one or two of the most advanced types. 
Foremost amongst the fighters are the Fiat G 50 and the 
Macchi C 200, both single-seat monoplane types, with a 
single radial engine. They each carry two heavy machine 
guns, firing forward. Their wing span is about 35ft., 
whilst their speed—305 m.p.h. for the Fiat and 313 m.p.h. 
for the Macchi—is definitely low as modern fighters go. 
Against this they are reported to be very manceuvrable and 
sturdily built. Another fighter, a biplane, reminiscent 
of Britain’s obsolescent Gloster Gladiator, is the 
Fiat C R 42. Italy’s best-known bombers are of the three- 
engine type. The Savoia-Marchetti 79 and 81 are 
examples, the S.M.79, powered with engines of the Bristol 
“ Pegasus ” type, being the more successful. This aircraft 
has a wing span of about 66ft. and a top speed of 270 m.p.h. 
Newer are the two-engine Savoia-Marchetti 85 and 86, 
and the Fiat BR 20. The B R 20 has a speed of about 
260 m.p.h., and besides carrying a useful load mounts 


four guns. 
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DESIGN AND OUTPUT 


No man is a greater trial to the manufacturer 
than the insatiable inventor. Hardly has the pro- 
duction stage been reached before he sees where 
this thing and that could be improved, or has 
schemed some new device to replace an essential 
part. Whilst his ideal is perfection, it is ten to one 
that his business training is too weak to control his 
mechanical instincts. Many a manufacturer has 
quarrelled, sooner or later, with the inventor, and 
many an inventor has maligned a manufacturer for 
treatment which he had in reality brought upon 
himself by lack of understanding. Things are bad 
enough when there is but one inventor ; they are 
ten times worse when there is a board of inventors, 
to whom all and sundry may make suggestions. 
Then nothing but the firm hand can prevent the 
changes or modifications which are the anathema 
of the producer. Years ago Mr. Henry Ford 
exhibited such firmness. His method remains as 
an example to others. He designed the “ Tin- 
Lizzie,” and made it to set designs for years on 
end, despite suggestions and criticism. Then when 
it had served its day he jettisoned the design and 
overnight began production on another. Recently 
he was invited to make war planes, and in reply he 
offered to produce no less than one thousand per 
day if he were allowed to mass produce one design 


te\all kinds of machinery. 





and one only. We are more certain that he could 
fulfil his promise than that any service body would 
leave him the freedom of action which he enjoyed 
in the commercial field ; and without lack of inter- 
ference his intentions could not be realised. 

It has been said, and probably with a great 
measure of truth, that before the war the rate of 
output of British aeroplanes was kept low by con- 
tinual modifications. Our manufacturers and 
designers were aiming at the very best, and it 
seems that they reached it, but at the expense of 
quantity. The Germans, on the other hand, were 
resolved to have quantity, even at some cost of 
quality. It must be confessed that their policy was 
right, in view of the tactics that they had visualised. 
Indifferent as their machines may be by comparison 
with ours, they are good enough for their intended 
purpose. Their army bombers are apparently not 
designed for long flights or for difficult evolutions. 
It was sufficient that they should be able to carry a 
load of bombs a few miles and discharge them on 
the troops of their adversaries. Quantity was of 
far more consequence than quality. The problem 
as it presented itself to us was never quite the 
same. We had to anticipate long flights and build 
machines suitable for them. Clouds of army co- 
operation machines had not entered into our esti- 
mates, or into those of France. In the course of 
time we shall combine both characteristics, quality 
and quantity, and our superiority will then begin 
to tell with ever-increasing impetus. But haste is 
essential and we have not a shadow of doubt that 
the Ministry of Aircraft Production is now so con- 
centrating attention on output that a splendid 
figure is being reached. We must not forget, 
however, that Germany is doing the same, and 
there is the possibility that by even greater 
simplifications of design for mass production she 
also—if incidental troubles are not intervening—is 
augmenting her rate of output. How far she dare 
push simplification is a problem of great moment. 
It is no secret that our fighters are increasing in 
numbers, and as their fighting superiority to present 
German machines of all classes is beyond question, 
Germany cannot risk the adoption of any simpli- 
fication that may endanger efficiency, unless, 
indeed, she holds that huge numbers and colossal 
sacrifices may achieve the object she has in view. 

There is sometimes a misunderstanding of what 
is meant by quality. We suggest as a definition : 
“ Quality is that attribute which fits a product for 
its intended purpose.”’ If the purpose is clear and 
defined, any quality above and beyond what is 
needed spells inefficiency in production. That 
does not apply to aeroplanes alone but to 
Lack of clearness of 
purpose invariably leads to complication. There 
is then a tendency to make an all-purpose 
machine instead of a single-purpose one. It is 
only when we know exactly what we are going to 
do with a machine that we can reduce it to its 
simplest elements. Then even if machines have in 
the course of years been developed to a cer- 
tain form we may see our way to cut out 
certain features which are not essential to a 
purpose which has for some cause or another 
become specific. Unfortunately traditional thought 
often hampers such pruning. But when output, 
and output, and output is the call of the hour, 
a fixed resolution to seek for simplification and 
firmness of purpose to carry it out despite all 
obstacles are of incalculable importance. 


Road Safety 


AT a time when the youth of this country is 
going willingly into danger and men above military 
age are volunteering for jobs which may involve 
considerable risk, it may seem strange to hark back 
to the study of safety on the roads. The subject 
has become a backwater, rendered even less 
immediately topical by the cessation of all new 
road construction other than that of an urgent 
character. But the virtue of a backwater is its 
quiet. In studying a subject which, a little while 
ago, led to a fierce controversy of words we can for 
a happy space forget that other more pitiless 
struggle in which the country is engaged and gain 
thereby a useful relaxation of the mind. Sooner 
or later—may it be sooner !—the war will be 
finished and road transport in all its forms will 





come into its own again unrestricted by the need 
to preserve petro] for war purposes. Then the 
attempt further to reduce the risks of the highway 
will regain its old importance and, maybe, the 
problem will be seen with a sense of proportion, 
sharpened anew by the harsh trials through which 
we are now passing. 

We have been induced to enter again into a dis- 
cussion in which we have frequently taken part in 
the past by a paper read by Mr. F. A. Rayfield 
before the Institution of Civil Engineers last 
April and now published in the Journal of that 
body. It recalls to mind the pre-war controversy 
between the Ministry of Transport, which took the 
view that lack of care shown by road users was the 
main cause of accidents, and the Oxfordshire 
Surveyor, Mr. Bennet, who claimed to have demon- 
strated that by correct reconstruction of the roads 
some 90 per cent. of fatalities could be eliminated. 
As Mr. Alker Tripp pointed out in the discussion 
of the paper, that controversy is already dead. 
All now admit that though the engineer can do 
much to reduce the likelihood of accidents, the 
incalculable factor of human weakness cannot be 
eliminated. The human mind is so constituted that 
it offers no objection to the taking of a risk, 
providing only that the object to be gained 
thereby is valuable enough. Heaven knows 
that quality was demonstrated magnificently 
enough at Dunkirk and in the fields of France! 
But unfortunately on the roads the human mind 
tends to underrate the risks and over-estimate the 
advantage to be gained by running them. That is 
a fundamental fact and is the justification for the 
propaganda that educates the public in the dangers 
of the highway. But, in the words of the author 
of the paper, “ While recognising that the human 
element may be the most important factor in any 
road accident, the engineer should bear in mind 
that road conditions are frequently contributory. 
Although the road engineer’s responsibility is 
impossible to define, it exists nevertheless, and 
should not be shirked.”” He goes on to claim that 
there is still scope for further investigation into the 
causes of accidents and for detailed analysis of 
existing statistics. Far be it from us to disagree. 
In a series of leading articles during the past few 
years we have been advocating closer investigation 
of the causes of accidents. But a sense of pro- 
portion must be observed. However embracing 
our knowledge of that subject may become, it 
can only be fully applied in the construction of new 
roads or the major reconstruction of old ones. In 
city streets and built-up areas and on minor 
country roads the cost of such works is prohibitive. 
To bring about reductions of accidents in such 
places reliance must be placed upon detail improve- 
ments, the necessity for which can best be indi- 
cated by those invaluable weapons, accident maps. 
Broad knowledge as to how to construct safe 
arterial roads is not likely to prove of much 
service in effecting such small improvements, and 
we fear that, in the absence of the wealth to recon- 
struct, it will only he by such independent detailed 
action that the number of accidents will be sub- 
stantially reduced. 

Road safety is frequently treated as a complete 
subject in itself. In actual fact it cannot be 
extricated from its entanglement with the many 
other factors influencing road design and recon- 
struction. It is necessary to cultivate a detached 
attitude of mind in which human lives and limbs 
become but numerical factors in a complex economic 
problem. We cannot, for instance, say that if the 
number of accidents at a certain crossing exceeds 
the numerical value x, then the construction of a 
fly-over at a cost of £20,000 will be justified. 
The delays to traffic at the original road junction 
must be reckoned in the account as well and may 
well turn out to be the greater influence in the 
decision to build the fly-over. If, with exaggerated 
care for human life, the engineer was given a free 
hand, he could, we believe, by careful road recon- 
struction throughout the length and breadth of the 
land eliminate at least 90 per cent. of accidents. 
But the cost would be appalling and, though traffic 
fluidity would be encouraged, the erection of guard 
rails and the regimentation of pedestrians and 
others with the object of segregating different 
classes of traffic would subject great portions of 
the community to inconvenience. Veneration for 
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human lives cannot be allowed to assume too great 
proportions. The fundamental question then 
becomes: How much is an average human life 
worth in terms of inconvenience imposed upon 
and cost incurred by the rest of the community ? 
[t is a question that unfortunately has no answer. 
The valuation of human life, whatever the currency 
chosen, is likely to differ as between one community 
and another according to the characteristics of the 
people and the surrounding circumstance. It is 
likely to change from generation to generation. A 
tyrant into whose power a whole nation has 
entrusted itself is now throwing his hordes across 
Europe. He values human lives like grains of 
sand as compared with his domination of a 
Continent. 








Time 
(Contributed) 


IN an atmosphere of unhurried calm the long 
view is, of course, the right one. We must look 
forward, we must plan ahead and lay down logically 
the various successive steps which must be taken 
to reach the goal to be attained. But calm and 
leisure have given place to extreme urgency and 
we must readjust our minds to meet the changed 
conditions. 

We have had ample opportunities in the past 
to take the long view, but we have invariably 
deluded ourselves with that most destructive 
illusion that there was plenty of time. Experience 
has shown that there was, indeed, in the past 
plenty of time, if we had used it; but time is 
not like money or material things ; it cannot be 
stored up, the coinage of time must be used fresh 
from the mint, or not used at all. 

‘ Here,”’ says Father Time, “is a most priceless 
gift—one hour. It is yours absolutely to use as 
you think fit, or, if you choose, to waste ; but as 
I give it to you it is already shrinking in your hand 
and in sixty minutes it will have vanished from 
your grasp. It can neither be hoarded, nor can 
it be replaced. Of course, I shall give you another 
hour when this one has expired, but each hour 
that I give you is one less from that indefinite, 
but strictly limited, number of hours which extend 
from this present moment to that critical period 
in the future when, so far as you are concerned, 
no more hours will be available for the accomplish- 
ment of your task, whatever that may be, and it 
may well be a task on which your own fate, the 
fate of your country, or even the fate of the world, 
depends.”’ 

Probably one of the worst of the many defects 
of the democratic mind is that it takes no heed 
of time, it revels in appointing committees (with 
no executive powers), it delights in exploring 
avenues, in leaving no stones unturned, in com- 
piling statistics or filling up forms (or asking others 
to do so); but if it is asked a straight question 
to which the only valid answer is ‘‘ Yes ” or ‘‘ No,” 
it collapses into ineffective dust. 

As Captain Cuttle said, ‘The bearings of this 
observation lays in the application on it.”’ 

We have used up all the hours, months, and 
years that were available in the past for long-term 
programmes, and now the critical moment has 
arrived. There is nothing for it to-day but to 
put first things definitely first, and this inevitably 
implies putting second things second. We want 
planes and anti-plane defences now, to-day, 
to-morrow, next week, next month ; no long-term 
programme can now mature unless our short- 
term activity keeps us alive in the meantime. 

Every unit of production must be worked on 
night and day now, and it must be employed on 
direct munitions in the strictest sense—the ones 
we can put into the hands of our fighting forces 
now are those that will count in the issue. 

Every man and woman must concentrate on 
turning every ounce of available material into 
warlike output now, evea at the cost of delay 
in future output. It is far more important that 
every existing machine tool should be kept in 
constant operation night and day than it is to 
build or import quantities of new machines for 
use in the distant future. 

Every machine tool maker should concentrate 
his brains and his labour on completing those 
machines which can be finished quickly and 
which can immediately be put to work. This 
may cause delay in future output, but we cannot 
eat our cake and have it, and the immediate 
result is the important thing. 

Naturally we need reserves, but the fighting 





line comes first, and if the fighting line does not 
hold through lack of immediate supplies reserves 
which are distant, either in time or space, may have 
little or no effect. 

France has shown us clearly-how not to do it. 
When France had time to prepare she threw it 
away by introducing the forty-hour week, just 
at the time when every hour should have been 
used in production. Let us beware lest we waste 
one of the hours that may still remain to us. 

And why not martial law now? We know that 
it must and will be introduced—probably too 
late. If it is introduced immediately those who 
will have to administer it will have some oppor- 
tunity to organise and to test their organisation— 
and those who have to obey will be able to accustom 
themselves to obedience. 








Letters to the Editor 





(We do not hold ourselves responsible for the opinions of our 
correspondents) 
PROPORTIONAL DISC LOSSES IN PUMPS 
AND FANS 


Str,—Mr. Jennings’ recent letter! drawing atten- 
tion to the relative unimportance of the dise friction 
loss in centrifugal pumps and fans of high specific 
speed opens up an interesting avenue of theoretical 
study and practical investigation, and his further 
notes on the variation with specific speed of the other 
energy losses will be awaited with interest. 

The cumulative effect on the performance of a 
centrifugal pump of all its hydraulic and mechanical 
losses is shown up best by the overall efficiency 
(water h.p./shaft h.p.), and the connection between 
this characteristic and the specific speed has interested 
certain investigators during the past twenty years 
or so. 

Professor R. L. Daugherty,? for instance, has 
plotted efficiency against specific speed for a large 
number of turbine and volute type pumps. The 
mean curves give a maximum efficiency of 0-82 to 
the low specific speed turbine pump, and 0-80 to the 
relatively higher specific speed volute type. In both 
types the efficiency falls as the specific speed is 
increased or reduced from a certain optimum value. 

Professor L. F. Moody* has demonstrated after 
making certain assumptions regarding the losses that 
the efficiency of water turbines should, in theory, 
fall with increase of specific speed, and his curves of 
test figures from actual turbines, and also centrifugal 
pumps, show this tendency at high specific speeds. 
The test curves also indicate a fall in efficiency at low 
specific speeds for both turbines and pumps, a 
peculiarity which is not covered or explained by the 
theory, probably because the frictional losses were 
assumed proportional to the squares of the various 
velocities, viscosity of the fluid and roughness of the 
surfaces being neglected. 

T. Y. Sherwell and R. Pennington* have published 
approximate curves of efficiency plotted against 
specific speed for turbine, volute, mixed-flow, and 
axial-flow or propeller pumps. The maximum effi- 
ciencies of these types of pump, which are arranged 
in increasing order of specific speed, are from the 
curves 0-78, 0-86, 0-81, and 0-77. Here, also, for 
each type the efficiency falls as the specific speed is 
raised or lowered from the optimum value at which 
the maximum efficiency occurs. 

The general conclusion that may be drawn from 
the above figures is that both low and high specific 
speeds are associated with low efficiencies in pumps 
and turbines in general, and in pump and turbine 
types in particular, but in a contribution to Sherwell 
and Pennington’s paper, Mr. J. W. W. Drysdale® 
wrote that he did not think that the axial-flow pump 
need have an efficiency lower than that of other types, 
and drew attention to the high efficiencies (up to 
0:85) attained by British and Continental mixed- 
flow and axial-flow pumps. 

Mr. Drysdale’s championship of the high specific 
speed pump has recently received ample support in 
curves published by Mr. H. Hillier,* indicating 
maximum efficiencies of 0-84 and 0-81 respectively 
for mixed-flow and axial-flow pumps, and by Sulzer 
Brothers? showing a maximum efficiency of 0-93 





1“ Proportional Disc Losses in Pumps and Fans,” THE 
ENGINEER, Vol. 169 (1940), page 519. 
2 “* Hydraulics,’ second edition. 
1919, page 260. 

3** Water Turbine Performance Trends,” Trans., A.8.M.E., 
Vol. 43 (1921). 

4 “* Centrifugal Pump Characteristics, &e.,”’ Proc., 1. Mech. E., 
1932-33, page 625. 

5 Ibid., page 697. 

®** Modern Marine Auxiliary Plant,’’ Trans., I.E.8., Vol. 79 
(1935-36), page 285. 

7 The Sulzer Technical Review, No. 2, 1939, page 20. 


McGraw-Hill, New York, 





for a medium-sized propeller pump. It will also be 
recalled that models of high specific speed pumps 
tested by Professor Daugherty® yielded efficiencies 
between 0-889 and 0-926. 

Professors Daugherty and Moody*® have also 
recently published test curves showing maximum 
efficiencies between 0:90 and 0-92 for centrifugal 
pumps built by American firms and tested in the 
special pump-testing laboratory at the California 
Institute of Technology, where efficiencies can be 
measured within the remarkable limits of accuracy 
of plus or minus one-tenth of 1 per cent. 

It will be apparent from the contradictions pre- 
sented by the foregoing record of test results that there 
is plenty of scope for an investigation of the manner 
in which pump efficiency is affected by specific speed, 
and Mr. Jennings’ first theoretical contribution in 
this direction is to be welcomed. 

G. G. McDonatp, Ph.D., M.I.E.S. 

Engineering Department, 

The University, Glasgow, W.2, 
June 17th. 








Sixty Years Ago 





THE STRENGTH OF RaAILway BrIpDGES 


LarE on the night of June 17th, 1880, an accident 
occurred on the Hereford, Hay and Brecon Railway, 
worked by the Midland Company, which, but for 
blind chance, might have been far more serious 
from the point of view of fatalities than the Tay 
Bridge disaster. Between Hay and Brecon a three- 
arch bridge about 40ft. long and 20ft. high spanned 
the River Wye. The river was in heavy flood and 
as a goods train was crossing the bridge—or possibly 
just before it crossed—the structure collapsed. 
The train was precipitated into the water below, 
the engine driver being killed and the fireman 
seriously injured. A short time previously a heavily 
laden excursion train consisting of twenty-four 
coaches drawn by two engines had crossed the bridge 
in safety. Had the structure collapsed during its 
passage fully 500 or 600 persons would have been 
killed or injured. In a leading article in our issue 
of June 25th, 1880, we took this accident as a text 
and called attention to the great possibility that 
many of our railway bridges, particularly those 
ranging from 20ft. to 80ft. in span, were in a dangerous 
condition and liable to cause a serious disaster at 
any time. The collapse of railway bridges was by 
no means rare. Some years previously a small 
bridge near Beckenham had fallen as a result, so 
it was said at the time, of a flood in the stream which 
it crossed, and many lives had been lost. In America 
the Ashtabula bridge disaster had produced a 
casualty list as extensive as that which accompanied 
the fall of the Tay Bridge. In 1879 two bridges, 
one at Llandulas and the other at Aber in North 
Wales, had been “ washed away” and only excep- 
tional vigilance had avoided one and perhaps two 
frightful calamities. Some of our railway bridges 
had, we said, been in service for from thirty to fifty 
years. It seemed to us certain that not a few of 
them were now in a dangerous condition, either by 
reason of their decay or because of the increased 
loads which they were being called upon to bear. 
When they were built a 25-ton engine hauling a 
15-ton tender was abnormal rather than the reverse. 
To-day, we said, certain express engines with their 
tenders weighed. together as much as 72 tons. Yet 
the same bridges were supposed to be capable of 
carrying them. We gave several disquieting illus- 
trations from our own experience of railway bridges 
which were still in service, although patently 
defective. Recently, we said, we had examined 
several small underbridges on a main line railway. 
In every instance we had found the brickwork of 
the abutments shaken and the landings on which 
the girders rested broken. We knew, too, of an 18ft. 
span bridge near London consisting of cast iron 
girders resting on brick abutments which for a long 
time had been propped up by means of timbers 
inserted between the abutment faces to keep them 
apart. All over the country small bridges could 
be found with the brickwork or stonework of the 
abutment faces shaken, and in some cases with the 
arches split right through. Abnormal flooding 
might precipitate the collapse of a bridge, but we 
felt sure that in many cases the failure was initiated 
by overloading and long-continued decay. 








More Mrinisvry or LABouR TRAINING CENTRES.— 
Three more training centres are to be established by the 
Ministry of Labour. One at Preston will be adapted to 
train 800 men, one at Coventry 700 men, and the one at 
present in Glasgow is to be extended to give space for 
training 1000 men. It is stated to be the aim of the 
Ministry to provide facilities for the training of 100,000 


men a year. 


8 Contributions to the discussion of Mr. O. A. Price’s paper, 
“Vortex Pumps,” Journal, I. Mech. E., Vol. 142, No. 5, March, 
1940, pages 444-45, 453-54. 
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Natural Gas Engine for Trinidad 


By W. A. 


TOOKEY, M. Inst. C.E., M.I. Mech E. 
No. 


I 


(Continued from page 552, Tune 21st) 


IGNITION 


N\HE ignition set was designed and manufactured 

complete by Lodge Plugs, Ltd., of Rugby, and 
the equipment consists of twelve double-output 
high tension coils, worked from 10 volt nickel-iron 
batteries, supplying two plugs per cylinder. These 
plugs are operated in series and the coils are, 
therefore, designed to give 15,000 volts. Insulation 
for this voltage under tropical conditions presented 
a difficult condenser problem, which was solved by 
embedding the plates in a special heat resisting 





FIG. 7—~CONTACT MAKER GEAR 


wax. Each sparking plug is l5in. long and the 
complete ignition equipment weighs nearly half a 
ton. The two special six-way contact makers run 
at half engine speed, and incorporate micrometer 
adjustment for the timing of each cylinder. 

Apart from the difficulty of excluding minute 
insects from the intricate mechanism, it has been 
necessary to make the equipment suitable for 
operation by unskilled labour. In addition, it has 
to withstand the heat and humidity of tropical 
conditions. 

The Lodge igniter coils and plug connections to 
each cylinder and one of the special six-way contact 
makers for timing the ignition are shown in -Fig. 4 
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FIG. 9=IGNITION ARRANGEMENTS 


(ante), which is taken from a photograph of a 
portion of the engine when on the test-bed at 
Sandiacre. A close-up view of one of these contact 
makers is shown in Fig. 7 and clearly shows the 
micrometer adjustment provided for timing the 
spark independently for each cylinder. A section 
through the combustion chamber of one cylinder 
shows—Fig. 8—the positioning of the ignition 
plugs. The magneto ignition arrangement and 
leads for coil ignition are shown in Fig. 9. 
Preferably the engine is operated by the magneto 
ignition device but the coil arrangement is provided 
as an alternative. 


LUBRICATION 


The pistons and small end bearings are fed from 
double plunger forced feed lubricators driven from 








the camshaft, the pistons have but one feed to each 
on the top of the liner. 

A gear wheel pump, taking its oil from a main 
tank arranged below the level of the bed of each 
group of six cylinders, delivers oil through a bus 
main to four branches, each leading to a main 
crankshaft bearing. Passages are drilled thence 
through the crank web to conduct oil to the three 
crank pins. The surplus by-passed oil passes to 
the gear-case and drains to the main lubricating oil 
tank. A portion of this oil is conducted to a 
centrifugal separator and after being re-conditioned 
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by this means is returned direct to the main tank. 
The capacity of the separator is such that the 
whole of the oil in the system is treated once every 
fifteen to twenty hours. The control of the rate of 
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FIG. 10—STARTING CONTROL PILLAR 


flow through the separator can be observed from a 
sight glass. 

Crankcase guards of fabricated steel are bolted 
down to machined surfaces on the top of the bed 
casting, making an oil-tight joint. 

STaRTING AND BarRING GEAR 

Besides a hand -barring lever for use in 
emergency, the engine is fitted with a compressed 





air motor barring arrangement. Compressed air 
at 250 lb. per square inch is used for starting 
through a hand operated control stop valve. Cam 
operated air-distribution valves are connected to 
each cylinder with non-return valves at each 
branch of the starting air main. A centrally 
situated control pillar enables the whole starting 
mechanism to be operated quite simply by one 
man. Fig. 10 indicates how this is contrived by 
relative movements of the larger handwheel 
whereby after all cylinders have been decompressed 
by the admission of compressed air through the _ 
side lever-operated air cock halfway up the 
standard, the main compressed air valve is mani- 
pulated by the smaller handwheel at the top of 
the control pillar. This sets the engine in motion 
and when cylinders 7, 8 and 9 begin to fire normally 
the larger handwheel is turned through sixty 
degrees, which puts these three cylinders on full 
compression pressure. The next cylinders to fire 
will be 10, 11 and 12 and these in turn are put on 


/nlet Valve 

















Exhaust Valve 


FIG. 8—PLAN AND SECTION OF CYLINDER HEAD 


full compression. Thus all the six cylinders at 
what is called the B end of the engine are then at 
work. The next turn of the larger handwheel 
through a further sixty degrees brings all the six 
cylinders at the A end into operation with full 
compression. All that remains for the operator 
to do is to close the lever operated de-compressing 
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FIG. |i—ALARM APPARATUS 


cock and to close also the main compressed air 
valve by means of the smaller handwheel. 

A sectional view of the pillar is given to the 
right of Fig. 10. Provision is also made for 
controlling the supply of air to the barring gear 
motor. 


GOVERNING 
The normal engine governing mechanism actuates 


four air and gas throttle valves to give “ constant 
quality ” governing—one valve for each group of 
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three cylinders. Provision is made for suitably 
adjusting the gas and air throttles which connect 
up to separate manifolds so that the mixing of gas 
with air takes place at the admission valve on 
each cylinder. For an alternator periodicity of 
60 cycles per second the engine speed must remain 
steady at 212 r.p.m. and to ensure that no deviation 
occurs on changes of load an isochronous governor 
of the Woodward type is provided. In this 
device any increase or decrease of speed causes a 
pilot valve to move under oil pressure and this 
actuates the controls of fuel mixture so as to keep 
the desired speed constant at all loads. Dials on 
the instrument show the governor position in 
relation to the load limit and the departure from 
exact synchronisation. 

Additionally an emergency overspeed governor 


ee Tests of 1000 kW emnenied Set 





termined pressure. Any oil leaking past the piston 
is drained away by the pipe H. 


TRIALS AT Forest RESERVE, TRINIDAD 


The table given herewith summarises the results 
of six tests separately made on the set at site. 
Test 1 was at full load for 12 hours with water 
resistance or at practically unity power factor, 
and thus instead of 1000 kW at 0-77 power factor, 
for which it was designed, the output of the set was 
1148 kW, equivalent to 1640 B.H.P. from the 
engine rated at 1500 B.H.P. An overload test, 
No. 6, was at 1225 kW (1748 B.H.P.) for one hour. 
And other tests were made of two hours’ duration 
at quarter, half and three-quarter load with a 
further 34 hours at 1000 kW. 

It will be noted from the tabulated heat balance 





F.H.P. | Mech. | R.P.M. | Baro. | % Rel. 
























































Power kW | Alt. eff. " B.H.P. I.M.P. LEP. 
in. Hg. Humid 
Pest No. 2 231 os | 380 | 34-75 935 | 605 | 386 214 ih 29-97 69 
3 500 92-0 730 41 1160 430 | 63-0 213 29-94 69 
4 754 93-5 1080 47 |} 1330 | 250 | 81-5 212-5 29-9 } 69 
5 1024 |} 93-9 1465 | 58 1640 | 175} 89-0 212-5 29-84 | 69 
1 1148 93-9 1635 | 65 1835 | 205 | 88-5 212 29-92 71 
6 1225 93-9 1750 68 1920 | 170 91-0 212 29-88 | 71 
Fas 8 Gr. wet| ‘Temp. °F.| Cal. Val. | Fes, Ft hour | Ft3/kWh | Ft3/ | B.Th.U./ B. Th. U, / 
-H.P.- | kWh. B.H.P.- 
| hour + hour 
Test No. 2 0-681 79 1010 8,210 35-6 | 21-6 | 35, 950 21,800 | Nore :—Cubic feet 
3 -- 82 1010 | 9,780 | 19-6 | 13-4 19,700 13,520 r hour corrected 
4 — 82 | 1010 | 10,640 14:15 | 985 | 14,300 9,950 | for temperature 
5 0-673 82 1010 12,150 11-85 | 828 | 11,970 8,360 / and pressure to 
1 | 0-68 83 | 1010 | 13,720 | 12-00 84 | 12,100 8,480 | 60 deg. Fah. and 
6 82 | 1010 14,350 11-71 8-2 11,820 8,300 30in. Hg. 
Cooling Inlet | Depth Feet/sec. | Quantity | To ex- | | Engine | Engine “Temp. | B.Th.U./ 
water temp. in. haust | Toengine| Inlet Outlet Rise | hour 
sl A Gals. /sec./Gals. /hour|Gals. /hour|Gall. ‘hour; temp. temp. | r ; x 108 
“a J ee 
Test No. 2 se | 1435 | 4 4-97 17,000 | 4300 | 13,600, 98 | 1165 | 186 2-53 
3; 92 | 1-69 | 4 5-63 20,100 4300 | 15,800 101 123-5 | 22-5 | 3°56 
4) 96 | 1-625 | 4 5-63 | 20,100 | 4300 | 15,800 110 129 19 3-02 
5 98 1-750 | + 6-08 21,900 | 4300 17,600 | 108 130 22 | 3-88 
l 95 1-750 + 6-08 | 21,900 | 4300 17,600 108 131 | 23 } 41 
6 | 98 1-810 4 6-25 | 22,600 | 4300 | 18,300 106 133-5 | 27 | 4:5 
Piston Inlet | Outlet Temp. | B.Th.U./ | Exhaust | Temperature in deg. Fah. CO, O, Excess air 
cooling temp. | temp. | rise | hour gases | f per cent. per cent. | per cent. 
‘7s | *s |. °F... 1 Soe | LH. R.H. | Mean 
TestNo.2| 124 | 146 | 22 | 528 [TestNo.2) 797 | 832 ! 815 . ee 
3 | 124 162 | 38 91 | 3} 1093 1067 1080 7-0 8-0 44-5 
4] 124 176 | 52 125 4; 1120 1129 1125 7-4 6-5 40-5 
5 | 124 | 180 56 134-5 5] 1135 1147 1141 _— = 
1 | 120 184 | 64 153-5 1 1150 1159 1155 8-0 7-0 | 45-5 
6 123 188 65 156 6 61183 | #1173 | «1178 8-9 53 =| 305 
Governor! Load | Area of | Area of | Air/gas | 
limit | air sad | gas pert | Tatio 
TestNo.2 | 3-25 Fs 54 | 0196 | 27-5 
3) 40 | 7-84 | 0-254 30-8 
4/ 455 | 8-40 0- 31-6 
5| 605 | 13-04 0-336 38-8 
1 7:3 14-52 0-36 } 10-4 
6 8-9 17-76 0-407 | 43-6 
Heat balance 
fest number 2 3 4 5 1 6 
B.Th.U./| % BT Th. U./ % |B.Th.U % B. Th. U, | % |B.Th.U./j % a Th. U,, 2% 
min. | } min. | | min min. ‘| | min, ® | min. 
Input 138,200 | 100 | 164,500 | 100 {179,000 | 100 | 205,000 | 100 /231,000 | 100 |241,500 ; 100 
Heat to | | 
B.H.P. 16,000 | 11-7 | 31,000} 18-9 | 45,800 | 25-6 62,150 | 30-4 | 69,500} 30-1 | 74,300 30-7 
Heat to | | | 
F.H.P. 25,800 18-7 | 18,250 11-1 10,600 | 6-0 7,450 3-6 8,700 | 3-8 | 7,220 3-0 
Heat to | | | | | } j 
jackets ...| 42,100 | 30-4 59,300 | 36-0 50,500 28-1 64,600 31-5 68,500 | 29-6 | 75,000 | 31-1 
Heat to | ! H | | | | | } | 
pistons 880 0-6 | 1,515 1-0 | 2,080 | 1:2 | 2,246 | 1-1 | 2,560 1-2 | 2,600 | 1-1 
Heat to | j | | | 
exhaust 53,420 38-6 54,435 | 33-0 70,020 39-1 | +68,555 | 33-4 | 81,740 | 35-3 | 82,380 | 34-1 


of the Crossley Premier standard design is provided. 
These are shown in Fig. 6 (ante). 


ALARM APPARATUS 


A signalling device is provided to warn the 
attendant of irregularity of operation in regard to 
lubricating oil circulation, as well as of overloading 
as mentioned under the heading “air cooler for 
alternator.” Referring to Fig. 11 the main 
lubricating oil supply to the system after passing 
through the oil cooler is delivered under pressure 
to one side of the alarm body A and above the 
spring loaded piston B. The valve C controls the 
delivery pressure, excess oil flowing directly into 
the gear-case through the passage D. The oil 
pressure depresses the piston B clear of the trip 
lever E controlling the compressed air valve F. 
Loss of pressure causes the piston B to rise and it 
will be seen that when the end of the piston rod 
engages the lever E the compressed air valve F 
will be opened admitting air to the alarm whistle. 
The loading on the spring G can be adjusted so as 
to permit the alarm being given at any prede- 





that consistent results were obtained over the wide 
range of outputs, particularly in respect of thermal 
efficiency on the indicated horse power (B.H.P. plus 
F.H.P.) which varied but slightly throughout from 
30-4 per cent. at quarter load to 34 per cent. at full 
and overload outputs—a very satisfactory per- 
formance for a gas engine of only 5-2 compression 
volume ratio. 

Reports from Trinidad upon the behaviour of 
the engine since the acceptance trials confirm that 
the set operates with entire satisfaction. 








Vertical Miller and Borer 


THE accompanying engraving illustrates the 
“Vernon” vertical milling machine and jig borer, 
developed by Machinery Manufacturing Company, 
Vernon Branch, Los Angeles, California. The Broad- 
way Engineering Company, Ltd., of Carlisle Road, 
Hendon, London, N.W.9, has been appointed sole 
agent for that American company in this country. 


on jigs, fixtures, dies and general milling operations. 
It can be used for laying out vgrious jobs requiring 
high accuracy and can be equipped with dial indi- 
cators and measuring plugs for precise work. A pro. 
filing attachment can be used for duplicating work 
within the range of the machine. It has a maximum 
distance of 10}in. from the top of the table to the 
bottom of the spindle. The quill is arranged so that 
slow feed is provided by hand wheel, graduated to 
0-00lin., or the slow traverse can be disengaged and 
a rapid one engaged by merely turning a knurled 
knob. The rapid one-to-one hand traverse greatly 
increases speed in drilling operations, and in milling 
out cavities for dies and similar parts. The spindle 

















VERTICAL MILLER AND BORER 


drive is equipped with back gearing and provides 
eight spindle speeds. The following table gives 
particulars of the floor model. The bench model, 
without pedestal, weighs 500lb. A }$ H.P., 1750 
r.p.m. motor is required to drive this machine. 


Overall height 71lin. 
Floor space required ... 38in. by 33in. 
Height from floor to table top 4lin. 


Maximum collet capacity 
Spindle speed range 
Table size 


}in. 
250 to 4200 r.p.m. 
6in. by 2lin. 


Longitudinal table travel 12in. 
Cross table travel . ; 6in. 
Movement of sliding head 10}in. 
Distance from centre of spindle to. 

column ways oo raed Mmenc! Sed) CM 


Sin. 


Quill travel 
700 lb. 


Net weight 








Fractional H.P. Motors 


A NUMBER of improvements have recently been 
made to the fractional horsepower motors manu- 
factured by the British Thomson-Houston Company, 
Ltd., of Rugby. As a result of investigations carried 
out on wire insulation, new forms of insulated wire 
have been adopted on certain sizes of motor. This 
change has enabled the maximum amount of copper 
to be utilised, thereby improving the performance 
characteristics. A new thermal overload device of 
the self-resetting type, which has been introduced for 
building into the interior of the motor, is of a simpler 
and cheaper construction and more reliable than the 
type which is attached to the terminal chamber. It 
is directly affected by the heat of the motor and will 
therefore trip not only as a result of stalling or 
excessive overloads, but also as the result of a 
sustained overload of a moderate character which 
might otherwise cause permanent damage to the 
windings. Detail improvements have also been 
embodied in the resilient mounting of B.T.H. frac- 
tional horsepower motors, and the design of the auto- 
matic belt tensioning device has been changed to give 
improved characteristics with simplified construction. 
Investigations have been carried out in regard to the 





The machine has been designed especially for work 


detail electrical losses in fractional horsepower 
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motors. These investigations have enabled improve- 
ments in the efficiency and the characteristics of the 
motors to be obtained by special selection of the 
materials and treatment of these materials during the 
process of manufacture. Among various other 
developments the following are worthy of note. 
Spigot mounted ball-bearing motors have been avail- 
able for some time in the smaller frame sizes. This 
construction has now been extended to the larger 
sizes of fractional horsepower motors. Totally 
enclosed fan-cooled construction has been developed 
for the whole range of A.C. motors from } H.P. to 
1 H.P. A new design of humidifier motor has been 

















RESILIENTLY MOUNTED FRACTIONAL HORSEPOWER 
MOTOR 


developed, of which a large number have been sold for 
use in the textile industry, the single-phase and three- 
phase models being interchangeable. The accom- 
panying illustration shows a resiliently mounted 
fractional horsepower motor with self-acting belt 
tension adjuster. 








A New Filing Machine 


A NEW filing machine known as the “ Rindis,” 
which has recently been placed upon the market by 
Lorant and Co., Ltd., 98-100, Croydon Road, London, 
S.E.20, is shown in the accompanying engraving. 
As will be seen, this machine comprises a compact 
pedestal-mounted, motor-driven unit which occupies 














FILING MACHINE 


a relatively small floor space. Filing is done by a 
rotating disc about 10in. diameter on which cutting 
teeth are milled in either face. The undercut 
shape of the teeth is such that the chips do not clog. 
They fall down into a tray below the work table. 
A wide variety of metals and materials may be filed 
on the machine upon which both roughing and 
finishing cuts may be done with the same disc. 
Work is held against the disc by hand, a heavy 
pressure being exerted for roughing and a corre- 
sponding light pressure for finishing cuts. We are 





informed that the filing discs retain their sharp 
cutting edges for a long period and when blunt can be 
repeatedly resharpened. 

The work table has slots cut in it for the fixing 
of stops and production jigs and fixtures, and it can 
be swivelled on its spindle to permit the filing of 
angular faces. This table is 14}in. long by 6in. wide, 
and is therefore capable of accommodating a fairly 
wide range of work. 

The $ H.P. driving motor is mounted on a swivelling 
base in the framework of the stand, and, by a simple 
locking arrangement, is rapidly and easily lowered 
to take up any stretch in the belt. The dise spindle 
is mounted on ball bearings which take the axial 
and radial thrust imposed during the cutting opera- 
tion. It is driven by an endless belt, from the motor, 
through a nine-speed gear-box which gives a range 
of speeds between 85 and 360 r.p.m. 








Cooling System for Quenching Oil* 


Heat treating shops frequently find that the 
cooling of quenching oil in summer is a costly and 
troublesome affair. However, for the small shop, 
where sufficient work is oil quenched to require cooling 
of the oil, it is possible to use a quench tank and 
water cooling system. In such a cooling system oil 
is pumped through a small tank containing a coil 
which is cooled by city water. The unit is compact 
and easy to build and parts for the cooling system 
can be purchased from sources specialising in that 
type of equipment. The same idea on a larger scale 
can, of course, be adapted to several quench tanks. 

Where the quantity of oil to be cooled runs into 
thousands of gallons, water cooling is generally too 
expensive, for a large amount of water is required, and 
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COOLING SYSTEM FOR QUENCHING OIL 


unless some other useful function can be found for 
the water it ordinarily goes directly to the drain. 

One system which the Lindberg Engineering Com- 
pany, Chicago, has found to do a good job of keeping 
large quantities of oil cool is illustrated in the accom- 
panying sketch and photograph. In this system the 
hot oil leaves the quench tanks and is pumped to a 
reservoir tank on the roof of the building. Here it 
overflows down a sheet metal chute, where it cools 
and goes into a second reservoir at ground level, from 
which it is pumped back to the quench tanks. The 
whole operation is, of course, continuous. 

Approximately 9000 gallons of oil are contained in 
the complete system, and during the three years it 
has been in operation the company has been able 
to maintain oil temperatures at 140 deg. Fah. 
to 150 deg. Fah. on the hottest summer days. 
The system, incidentally, is patterned after a similar 
one at the Vincent Steel Process Company, Detroit, 
and has proved thoroughly dependable, as witnessed 
by the fact that it has never been out of service even 
for a single hour due to trouble. 

As indicated in the sketch, all three units in 
the cooling system—the roof tank, chute and 
storage tank—are provided with hoods and air 
circulates freely in them. Dimensions of the 
chute are approximately 6in. deep by 24in. wide by 
24ft. long, and circulation of air here is of consider- 
able importance. Of particular importance also is 
the coarse wire mesh screen (approximately lin. by 
lin. openings), which is laid in the chute and over 
which the oil must pass. This screen breaks up the 
flow of oil into ripples and permits more rapid heat 
transfer to the air than a solid stream. 

The hoods or covers are designed so that no rain or 
snow finds access to the system, and yet air can freely 
enter and leave. This same system can be readily 
adapted to smaller or larger installations and because 
of its simplicity can be constructed for a reasonable 
sum. 

The complete system used by Lindberg, exclusive 
of quench tanks which were already installed, cost 
the company approximately 500 dollars. Smaller 
systems would, of course, cost less. The operating 
cost is very low, as it consists mainly of electric power 
to run the two pumps in the system. 





* The Iron Age, May 30th, 1940. 





American Engineering News 


Mass Production Developments 

In the present move for rapid production 
of war material in the United States, two important 
activities are in relation to machine tools and aero- 
planes. For the former the manufacturers have 
organised so that production can go forward rapidly 
on any designs approved or required by the Army 
and Navy. A committee representing these depart- 
ments and the manufacturers will determine specific 
requirements, and the industry will undertake to 
make deliveries in times specified by expanding their 
facilities and working forces, and also by subletting 
production of parts or complete machines to various 
factories not engaged in important Government 
work. The industry will also inaugurate a compre- 
hensive programme for training the additional men 
required to speed the production. Orders for national 
defence requirements are to have precedence. As 
to mass production of aeroplanes to overcome the 
present deficiency in numbers, an obstacle is the 
continual changing of designs, even when the changes 
represent real improvement. What is needed is the 
production of some approved design of proved merit 
by thousands upon thousands. If, after a few 
hundreds are produced to a given design, certain 
changes are made, then production is halted, new 
plans must be made and distributed, and the men 
trained according to the new plans. Mr. Ford has 
said that he can produce 1000 planes daily on any 
one approved design. It was suggested to him that 
the aeroplane is a very special kind of machine, 
to which he replied that so was the automobile 
when its mass production was started ; 1000 planes 
of a good and proved design are better than 10,000 
planes of possibly improved design on paper. 


Standardising Steel Specifications 

Standardisation of steel production in order 
to eliminate a number of special steels of limited 
volume and high cost has been proposed to the 
American Iron and Steel Institute. It is estimated 
that about 200 chemical combinations might be 
classified to supersede the present many hundreds of 
combinations. The bulk of the steel business is done 
with twenty compositions, but there is a continual 
flood of thousands of patents on steel, involving 
chemical composition, some comprising as many as 
seven elements. In fact, many so-called specifications 
are merely descriptions of proprietary materials. 
Since excellent steels were produced before the 
chemist became such a large factor in manufacture. 
there is a question as to the extent to which his 
participation is really essential. Most steel is ordered 
by size or weight, or with certain physical character- 
istics to be determined by test or—more rarely—by 
limiting certain elements regarded as impurities. 
But there has developed a practice of writing specifi- 
cations combining all three methods although with 
insufficient information for properly filling any one 
of the three requirements. The argument is made 
that it should be economically worth while for the 
user to consume more of the steels that are produced 
in large quantity ; and, on the other hand, an economic 
penalty should be imposed on the user who insists 
upon a specific consideration of his problems. While 
the steel industry can produce any grade of steel for 
specific purposes, it should not be expected to do so 
unless at an adequate price. In many cases where 
chemical composition is specified by a certain range 
of definite amounts of the more important elements, 
these amounts are really so narrowly limited that 
good methods of analysis would show results varying 
by more than the so-called chemical spread as specified. 
The basic open-hearth process dominates the steel 
industry and produces 90 per cent. of the steel manu- 
factured. 


American Merchant-Marine Progress 


About sixty-six merchant vessels of various 
types now under construction for the United States 
Maritime Commission aggregate some 602,000 gross 
tons, and are part of a programme for the building of 
500 ships in ten years. The largest is the trans- 
atlantic liner ‘‘ America,” launched last year; its 
two sets of turbines with double-reduction gears will 
drive twin screws with 34,000 shaft H.P. Other 
vessels completed, launched, or under construction 
include twelve high-speed oil tankers, four fast- 
18 knot—cargo liners, three combined passenger and 
cargo liners, and twenty moderate-speed cargo liners 
and combination liners. Steam-engine and _ oil- 
engine propulsion are about equally divided, and the 
marked increase in the latter is due largely to the 
initiative of the Commission. Enquiries from private 
firms for oil-engined or motor vessels were received 
rather coldly by ship-builders, whose experience was 
mainly in steam. But when the Commission began 
to design its own ships and engines, and called for 
tenders, the builders had to give the matter more 
attention. Different types of power equipment are 
used. Turbines drive through single-reduction and 
double-reduction gears ; and of ten ships, six have 
one make of engines, boilers, and gears, while four 
have entirely different arrangements. Of oil-engined 
ships, some have four single-acting engines with 
magnetic couplings and single-reduction gears, while 
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others have two engines of the opposed-cylinder 
type. Three high-speed liners for South American 
setvice are designed for conversion into aircraft 
carriers, and the 18-knot tankers are also designed for 
use as navy auxiliaries. To provide personnel for 
the new merchant-marine service, the Commission 
has instituted a training service operated under the 
management of the United States Coast Guard, and 
intended to train 3000 men and 300 officers yearly. 
In addition there is a cadet system for future officers, 
with three to four years training in officers’ duties, 
- navigation, engineering, and other aspects of a modern 
merchant-marine. 








Oil-Engined Locomotive for 
Trinidad 


We illustrate in the accompanying engravings 


what is claimed to be the largest and most 
powerful 0-8-0 standard-gauge oil-engined loco- 


motive with mechanical drive built in this country. 
Built for the Crown Agents for the Colonies for service 
on the Trinidad Government Railways, the loco- 
motive was designed by the Hunslet Engine Company, 
Ltd., of Leeds, in co-operation with the Chief Mech- 
anical Engineer of the Trinidad Railways. Sinee it 





pattern. They are spigoted in the top of the liners, 
clear of the cylinder block, with provision for a free 
flow of cooling water directly from the liners. Dupli- 
cate gear type pumps operate a pressure lubrication 
system to supply oil to all the engine bearings, 
including the connecting-rod large and small ends. 
A large Autoklean oil filter of the self-clearing type 
is fitted in the pressure system, and special attention 
has also been given to air and fuel oil filtration. 

On the right-hand side of the main oil engine is 
mounted a Ford “ V 8” petrol engine for starting the 
main engine. This unit is provided with the usual 
electric starting arrangements and develops 90 B.H.P. 
at 4000 r.p.m. Control of the petrol engine, which 
drives the main engine through a Bendix gear and a 
geared ring on the fly-wheel, is by means of push 
buttons situated in the cab. It is claimed that this 
arrangement ensures that the main oil engine is 
started under the most difficult conditions, for the 
petrol engine is capable of motoring the oil engine 
indefinitely. 

For cooling the jackets of the main engine and the 
engine lubricating oil a radiator of liberal proportions, 
fitted with twelve Serck quickly detachable and inter- 
changeable cooling elements, is mounted on a massive 
steel frame. Sections of the radiator are used to cool 
the engine lubricating oil. 

The transmission comprises a Vulcan-Sinclair 
hydraulic coupling followed by a Hunslet patented 




















LOCOMOTIVE FOR TRINIDAD GOVERNMENT RAILWAYS 


is to operate under tropical conditions of high 
temperature and humidity, special attention was paid 
to the design of the cooling arrangements and to the 
ventilation of the cab. 

One of the illustrations reproduced shows the 
arrangement of the oil engine, the auxiliary petrol 
engine for starting it and the air compressor. The 
oil engine is a 6 RZ Paxman-Ricardo unit, designed 
to develop 277 B.H.P. at a one-hour rating at 1000 


r.p.m. In design it follows Messrs. Davy, Paxman’s 





auxiliary gear-change clutch and a four-speed con- 
stant-mesh gear-box, giving locomotive speeds of 
53, 83, 12} and 18} miles an hour. The whole of 
the control system is that iow adopted as standard 
on all the high-power oil-engined locomotives built 
by the firm and incorporates the firm’s pre-selective 
gear changing arrangement. A single hand wheel 
not only controls the engine speed, but also the gears, 
the actions taking place through a series of cam- 
operated pneumatic valves, which deliver air at a 





ARRANGEMENT OF STARTING ENGINE, 


usual practice ; a deep crank case carries the main 
bearings and separate “‘A”’ frames support the 
cylinder block, high-tensile steel through bolts being 
provided to take the firing stresses. Large inspection 
covers make the big ends and main bearings easy of 
access. The cylinder liners are of the wet type and 
are interchangeable, arranged so that they can be 
inserted from the top, their lower ends being free to 
expand. Interchangeability is also provided for the 
cylinder heads, which are of the Ricardo ‘* Comet ” 





MAIN ENGINE AND AIR COMPRESSOR 


pressure of 50 lb. per square inch to cylinders con- 
trolling gears, clutch and clutch shaft brakes in their 
correct sequence of operation. The control wheels 
and all other locomotive controls are duplicated on 
both sides of the cab, and there is a good “ look-out ” 
in either direction from whichever side of the cab the 
driver may be. 

Of built-up plate construction, the gear-box is 
split on each shaft centre line, thereby simplifying 
inspection and overhaul. All the spur gears are of 





helical form, an arrangement of spiral bevel gears 
being employed for the right-angle drive. Final drive 
to the wheels is through a jack shaft and coupling 
rods, t 

Westinghouse straight air brakes, operating brake 
blocks on all the wheels, through compensating gear, 
is provided. Air for their operation is supplied at 
100 lb. per squere inch pressure by the twin-cylinder 
Broomwade compressor, shown in the illustration. 
It is driven from the engine by Thrapston Vulco vee 
belts. 








British Standards Institution 


All British Standard Specifications can be obtained from the 
Publications Department of the Institution at 28, Victoria Street. 
London, S.W.1, The price of each specification is 2s. 3d. post 
free, unless otherwise stated. 


VERNIER CALLIPERS AND SLIP GAUGES 

(B.S. Nos. 887 and 888).—The specification for Vernier 
Callipers (No. 887) does not attempt to impose restrictions 
in regard to details of design but, like the other specifi- 
cations in the series of Standards for Engineer’s Precision 
Toals, is mainly concerned with prescribing limits of error. 
It relates to callipers in inch and metric measures in seven 
standard sizes, the largest of which read up to 48in. and 
1 m. respectively. Six types of verniers are describe: 
reading to 0°00lin. and 0°01 mm. The specification gives 
permissible errors in the i over the range of each 
size of calliper and also prescribes the flatness and straight- 
ness of the beam and the flatness and squareness of the 
measuring jaws. Details are given of the manner in 
which the graduation shall be engraved, and in an appendix 
some recommendations are made in regard to the suitable 
dimensions for the cross sections of the beams. The 
specification for slip (or block) gauges deals with the 
parallel-faced type of gauge first introduced by ©. E. 
Johansson and now manufactured in Great Britain. The 
principal matters dealt with in this specification are the 
series and sizes of the most frequently used sets, the 
general dimensions of the gauges, hardness, and accuracy 
of size. As regards the latter, requirements are laid 
down for standards of accuracy for three grades of gauges, 
namely, workshop, inspection, and calibration. The 
specification also deals with the essential requirements 
of the accessories commonly used with slip gauges, namely, 
measuring jaws, scribing and centre points, holders, and 
bases. An appendix gives helpful information on the care 
and use of slip gauges in the workshop and test room. 


DETERMINATION OF THE FLOW AND DROP 
POINTS OF FATS AND ALLIED SUBSTANCES 
(B.S. 894.)—The British Standards Institution has 

recently issued a specification for the apparatus and 
method of use for the determination of the flow and drop 
point of fats and allied substances. The apparatus is of 
the Ubbelohde type. The standard thermometer specified 
is one from Series C of B.S. 593, with certain modifications, 
the glass cup is specified, also the metal fitting for the 
thermometer and certain auxiliary apparatus. The 
method of use is also stated and it is pointed out that the 
precise method of filling the cup varies with different 
substances, so that when the use of the apparatus is pre- 
scribed for any substance the method of filling with that 
substance must be defined. 


SCREW THREADS OF WHITWORTH FORM 

(B.S. 84—1940.)—This new standard is considerably 
more comprehensive than the previous specifications. It 
embraces, in one specification, tables of basic sizes and 
tolerances not only for these two standard series of 
threads, but also for B.S. pipe (parallel) threads in cases 
where, on account of their relatively fine pitches, they 
are used for general engineering purposes as distinct 
from ordinary pipe joints, Further, the specification is 
rendered still more comprehensive by providing, for the 
first time, series of recommended tolerances for all other 
Whitworth form threads having any reasonable combina- 
tion of diameter, pitch, and length of engagement. Tables 
of limits and tolerances are given for the B.S.W., B.S.F., 
and B.S.P. (parallel) series in three grades of accuracy. 
These tolerances are on a different basis from those 
which appeared in the earlier specifications. They have 
been arrived at from a close study of the accuracy of 
modern screwing tools and methods coupled with due 
consideration of the general quality of screw threads now 
prevailing in the various spheres of engineering production. 

Although a new basis has been adopted for the effective 
diameter tolerances, their actual values are closely 
comparable with the corresponding tolerances given in 
the previous B.S. Nos. 84 and 92. This applies also 
to the new tolerances on the major and minor diameters 
of. the bolts. On the other hand, a substantial increase 
has now been made in the tolerances for the minor 
diameters of the nuts, as their former values had been 
found to be inadequate for general production purposes. 
The larger tolerances permit of the use of tapping drills 
of ample size for facilitating tapping and minimising 
the risk of tap breakage, particularly on the smaller sizes 
of threads. 

Particular attention may be drawn to the general 
formula now used as a basis for the effective diameter 
tolerances. Whereas these tolerances had formerly been 
based solely on the pitch of the thread, the formula now 
adopted takes account of the diameter of the thread 
and its length of engagement as well as its pitch. For 
this reason it has the great advantage of being applicable 
not only to the standard series of threads such as the 
B.S.W. and B.S.F., but also to Whitworth form threads 
in general having any reasonable combination of diameter, 
pitch, and length of engagement. Tables of tolerances 
are accordingly provided for such threads. 

The appendices to the specification relate to nomen- 
clature and definitions, and give notes in regard to work- 
shop and inspection gauges. 

Copies of this specification, No. 84—1940, may be 
obtained from the British Standards Institution, 28, 
Victoria Street, London, 8.W.1, price 5s. 4d. post free. 
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The prices quoted herein relate to bulk quantities. 


Export Figures for May 


The abbreviated Board of Trade Returns for 
May show that the total exports of all goods amounted 
in value to £45,499,645. This was £3,226,295 more than 
the value of our exports in May, 1939. The exports of 
coal, valued at £3,423,585, were £422,079 less than in 
May a year ago. The exports of iron ore and scrap last 
month were valued at £5978, or £20,497 lower than in 
May, 1939. ‘There was also a considerable reduction in 
the exports of non-ferrous metalliferous ores and scrap, 
which totalled £63,546, or £109,515 less than a year ago. 
Exports of coke and manufactured fuel, however, showed 
an increase in value of £16,306 to £362,401. Iron and 
steel and manufactures thereof were sent abroad to the 
value of £3,364,547 in May, which was £31,789 less than 
the value of this material exported in May, 1939. The 
value of exports of non-ferrous metals and manufactures 
thereof last month amounted to £1,291,105, a reduction 
of £142,893 compared with the value in May, 1939. 
Electrical goods and apparatus exported were valued 
at £1,477,336, which was an increase of £370,640 on the 
similar exports in May last year. Exports of machinery 
totalled in value £3,786,890, or £1,064,784 less than in 
May, 1939. The value of the exports of vehicles, including 
locomotives, ships, and aircraft, last May was £3,164,866, 
a reduction of £736,963 from the value of the corresponding 
figure for May, 1939. 


Our Imports in May 


The total imports in May of all kinds of goods 
reached a value of £105,552,962, a rise of £27,043,668 
upon the figure for May, 1939. Imports of non-metal- 
iiferous, mining, and quarry products, excluding coal, 
in May amounted in value to £819,691, an increase of 
£163,046 compared with the exports in the same month 
last year. The imports of iron ore and scrap also show 
an increase over the 1939 figure and rose by £1,019,415 
to £1,827,269. The value of the imports of non-metal- 
liferous ores and scrap rose to £2,565,823, an increase of 
£1,099,086 over the value of the corresponding imports 
in May last year. The value of iron, steel, and manu- 
factures thereof brought into this country last month 
amounted to £1,888,749, an increase, when compared with 
May, 1939, of £468,531. The value of the non-ferrous metals 
and manufactures thereof imported last month totalled 
£4,826,700, an advance on the figure for May, 1939, of 
£1,305,566. On the other hand, the value of electrical 
goods and apparatus imported dropped by £11,203 to 
(268,521 last month. Machinery imports increased and 
at £2,840,500 were £673,930 more than the figure for 
May, 1939. There was also an increase in the value of 
the vehicles, including locomotives, ships, and aircraft, 
which rose to £1,028,389 compared with the figure for 
May, 1939, indicating an increase in value of £686,273. 


The Pig Iron Market 


The pressure from consumers anxious to obtain 
supplies of pig iron is more insistent now than at any time 
since the commencement of the war. The greatly accele- 
rated output of munitions has resulted in a heavier demand 
from all classes of consumers engaged in the war effort. 
With the exception of some of the light castings foundries, 
nearly all users are engaged upon Government work, and 
in spite of the larger requirements, the Control, by careful 
supervision, has been able to keep all the firms employed 
upon essential production supplied with pig iron. The 
output of high phosphoric foundry iron is on a smaller 
seale than during the spring months, as a number of fur- 
naces have been changed over from the production of this 
quality to the manufacture of basic iron. There is enough 
of this description, however, to meet the requirements of 
users, the largest of whom are the light castings founders. 
Owing to the reduced |production, however, there is not 
very much surplus. The output of low phosphoric 
qualities is on a good scale, and in spite of the fact that the 
requirements of the munition makers are continually 
growing there is no tightness in the supplies of this 
description. It is hoped, however, that the output will be 
somewhat increased, in view of the expanding demand. 
The engineering foundries are now working without cessa- 
tion, and their requirements are rising daily. Some of the 
hematite producers have stocks upon which they can draw 
to meet consumers’ needs, but in most cases the reserves 
which they possessed a few weeks ago have been liquidated. 
Production continues at a high level, and is increasing, as 
is also the demand, particularly from the engineering 
consumers. Output is already pressed to the utmost, but 
under the new impulse and in order to expand the pro- 
duction of munitions, efforts are being made to bring addi- 
tional plant into operation. The amount of new business 
passing is not large, since it is difficult to place orders for 
near delivery, and there is little likelihood of far forward 
selling being resumed by the makers. On the North-East 
Coast the production of hematite is on a large scale, but 
the greater part of it is required by the associated steel 
works. The call for basic iron from the steel works is 
insistent, and is being met effectively by the Control. 
Considerable imports have reached this country, and 
attempts have been made to increase the home production, 
in view of the greatly increased demand resulting from the 
munitions drive. 


The Midlands and South Wales 


In the Midland area the iron and steel industry has 
achieved considerable success in increasing outputs. Prac- 
tically the whole of the industry is now devoted to work of 
national importance, and much of this is of an urgent 
character. As a consequence, work which has been on the 
books for some time, but which is not so essential, is being 
relegated to the background. Consumers are realising the 
necessity of fitting in their arrangements with the needs of 
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munitions drive. There has been no relief from the 
demands upon the heavy steel makers for structural 
material of all descriptions. There is a heavy request for 
joists, and lately the demand for bars of all sizes has been 
particularly noticeable. It has been difficult for some time 
to place orders for plates, and the situation now appears 
to have become tighter. This is due to the necessity of 
giving preference to material required for urgent jobs. 
The Control has the position well in hand, and is keeping 
the steel trade carefully instructed as to the kinds of steel 
to be made, and how it has to be distributed. Structural 
steel is being produced in large tonnages, which are 
immediately absorbed, and greater quantities could be 
utilised as a result of the big programme of factory con- 
struction and works extensions which is being undertaken. 
The boilermakers, locomotive builders, and the tank 
makers are all busily engaged, and are requiring large 
tonnages of plates. The stringency noticeable in this 
section of the market is no new development, but if it 
were not for the skilful distribution of supplies arranged 
by the Control, it is possible that the situation might 
become difficult. The re-rollers have contracts on their 
books sufficient to keep them employed for some months. 
So far the loss of supplies of semis from Belgium and 
Luxemburg has not affected the industry, owing to the 
good stocks which had been accumulated previous to the 
invasion of those countries. Arrangements for the 
importation of semis from the Western hemisphere are 
understood to have been made, and it is reported that 
already some shipments have reached this side. In South 
Wales the situation has improved to some extent, owing 
to the better supplies of raw materials for steel making. 
There is still, however, some tightness in the market, and 
the demands of the tin-plate works are not being fully met. 
Lately there has been some recession in the export require- 
ments, which is partially due to the number of countries 
over-run by the Germans. It is thought that the excessive 
demands of the Services for steel in other forms may result 
in some cutting down in supplies to the tin-plate trade. 
In the home market busy conditions continue to rule, and 
practically all the business transacted is in eonnection 
with Service requirements. 


Scotland and the North 


The Scottish steel works are playing their part 
to the full in the drive to achieve larger outputs. The raw 
material position is satisfactory, and although the demand 
for scrap is excessive, the success of the home efforts to 
stimulate collection has helped to improve the position, 
which is further strengthened by the arrival of con- 
siderable quantities from the United States. The output of 
steel therefore now seems to be established at record levels. 
The demand, however, is sufficient immediately to absorb 
every ton produced, and there is no doubt that under the 
present conditions many old orders will have to be carried 
forward into a further period, owing to the urgency of so 
much of the work now being sent to the trade. Ordinary 
consumers find great difficulty in placing their business, 
since practically the whole of the output for the time being 
is devoted to Service requirements. The constructional 
engineers in Scotland have large contracts in hand, and are 
providing an outlet for enormous tonnages of bars, angles, 
joists, and sections. Owing to the large amount of work 
now in hand, it is probable that the requirements will be 
maintained at their present rate for some time. The call 
for bars, large and small, has been particularly insistent 
of late, and big tonnages have been manufactured and 
have passed into consumption. Other branches of the 
consuming trades in Scotland are equally busy. The ship- 
yards, of course, are working without interruption and are 
taking up astonishing tonnages of plates and other ship- 
building steel. The Admiralty programme of naval and 
merchant ships is in full swing, and although there has 
been some talk of a possibility of a slackening off in the 
construction of some kinds of vessels, this does not so far 
make any perceptible difference to the demand upon the 
steel works. The Scottish re-rollers are well placed for 
supplies of semis, and their production of small bars and 
sections is on a satisfactory scale. The demand, however, 
is in excess of the capacity of the works, and some delay 
in deliveries is no more than to be expected. In the 
Lancashire district all the consuming industries which are 
employed upon war work are operating at full capacity 
in the national service. There is an insatiable demand for 
practically all kinds of steel. The products of the heavy 
steel works are going steadily into consumption, and there 
is an increasing demand for wire and wire products. The 
request for alloy and special steels has also assumed large 
proportions, and the position in this department shows 
some signs of stringency. On the North-West Coast the 
armament drive is providing a tremendous amount of 
work, and, in addition, there is a good output of hoops, a 
good part of which is being devoted to the export trade. 


Copper and Tin 


Conditions in the copper market have not changed 
much, in spite of the sensational war developments. It is 
understood that the British Government will take over the 
French copper contracts with American producers in 
cases in which the price was definitely fixed. The French 
Government placed some big orders in the United States, 
including one for 25,000 tons of copper per month for the 
duration of the war, but in this case the price was at the 
figure ruling at date of shipment, and it is possible that 
this contract will lapse. A recent contract for 75,000 tons 
may be taken over, as the price is understood to have been 
agreed upon. It has been assumed that the British 
requirements could be very largely met by the Empire 
producers, but since the big munition drive some pur- 
chases have been made by Great Britain of American 
electrolytic copper, it being understood that the 
Empire refinery capacity was not sufficient to give this 
country all the copper it wanted in the stipulated time. 





the times, and are supporting the authorities in the big 
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market in the United States became somewhat weaker and 
the price dropped from 11-50c. f.a.s. to 11-10c., and this 
has been shaded. The French had also ordered a consider- 
able amount of copper in partly finished and finished form, 
and it is suggested that these contracts will now be 
cancelled. There are reports that considerable quantities 
of copper destined for France, Italy and Switzerland have 
been stopped at Gibraltar by the British Contraband 
Control. The burst of buying by American consumers has 
faded away, and there seems to be a rather nervous tone 
in the American market. In Great Britain the situation 
so far as supplies are concerned is quite comfortable. 
Practically all consumers are engaged on war work and the 
consumption of the metal is on a large scale; there is, 
however, no likelihood of any shortage developing... . 
Folluwing the sharp upward movement in the tin market 
prices dropped on news of the French débdcle, and American 
consumers who had been buying somewhat recklessly 
withdrew from the market for a time. The situation is 
somewhat difficult because the delivery of all tin sold to 
France by Great Britain has been stopped. The news of 
the latest war development had the effect of shaking con- 
fidence in the East so severely that prices fell by over £27. 
This collapse was regarded somewhat seriously by the 
authorities, and the establishment of maximum and 
minimum prices on the London Metal Exchange was 
considered ; the market, however, developed a steadier 
tone afterwards, and no steps were taken in this direction. 
In this country supplies of tin appear to be quite sufficient 
to meet all war requirements, and it should be remembered 
that tin is a metal which is less affected than most of the 
non-ferrous metals by the war demand. 


Lead and Spelter 


Although the consumption of lead is on a very 
considerable scale and has increased lately as a result of 
the munitions drive, there is no question of any shortage. 
Consumers are obtaining their requirements steadily and 
supplies appear to be reaching this country with regu- 
larity. Orders which France had placed in the United 
States for lead have been held up. The active buying by 
American domestic consumers appears to have become 
quieter, but the price has held and the producers are 
reported to be in a good position as regards orders in hand. 
There is some speculation as to the result of the collapse 
of the French resistance upon the Mexican situation. 
Apparently the whole of the production of Mexico now 
becomes available, but the world’s markets are severely 
limited by the war and producers in that country are not 
in an enviable position. ... The position of consumers 
of spelter in this country is comfortable, since supplies 
continue to arrive with regularity and there have been no 
reports of users having to go short of the metal. Large 
purchases of prompt spelter had been made by the Allied 
Purchasing Committee in the United States before the 
French sued for peace, and there is some doubt as to how 
these contracts will be dealt with. It is expected, how- 
ever, that Great Britain will take over the contracts in 
cases in which the price was agreed, and that the metal 
will be brought to this country. Before the French collapse 
it was thought that the British Empire producers would be 
able to supply this country with all the spelter she was 
likely to require even for the war effort, but presumably 
the American purchases will make the position here more 
secure. In this country consumption has been at a very 
high rate, and for the most part supplies have consisted of 
high-grade metal. In the United States the market 
remains steady and apparently the producers are in a 
sound position. 








BOOKS RECEIVED 
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British Patent Specifications 


When an invention 1s communicated from abroad the name and 
address of the communicator are printed in tialics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent Office, 
Sale Branch, 25, Southampton Buildings, Chancery Lane, W.C.2, 
ls. each. 

The date first given is the date of application ; the second date, 
at the end of the idgment, is the date of the accep‘ance of the 
complete Specification. 





MEASURING AND TESTING INSTRUMENTS 


520,048. October 17th, 1938.—ELxcrric Measuring InstRu- 
MENTS, The English Electric Company, Ltd., of Queen’s 
House, 28, Kingsway, London, W.C.2, George Tilstone and 
John Francis Donelly, both of Siemens Works, Stafford. 

Changes of temperature by changing the magnetic properties 
of the magnetic cores of electrical ing instr ts are 
liable to affect the accuracy of an instrument. 





According to 
this invention a temperature compensating magnetic shunt 
having the necessary temperature coefficient of permeability is 
adapted to provide a shunt path for magnetic flux between 
two chosen points on the core. No special fixing means for the 
shunt are necessary. Of the accompanying drawings, Fig. 1 
shows a shunt according to the invention suitable for use on the 
permanent braking magnet of an induction type watthour- 
meter as shown in elevation in Fig. 2 and end view in Fig. 3. 
The driving cores (not shown) usually embrace the meter disc A 
at the back of the case behind the spindle B while the permanent 
braking magnets C embrace the edge of the disc A in front of the 
spindle B, the permanent magnets C being mounted on the 
front of a supporting bracket D the back of which carries the 
driving cores. Figs. 2 and 3 show a common method of fixing 
the permanent magnets in which the back edges of parts of the 
core limbs rest on a part of this bracket B and are clamped 
tightly thereto by a non-magnetic clamp plate E secured to the 
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bracket D by screws H and bearing on the front edges of these 
same parts of the core limbs. In applying the invention a 
flat piece of plate F of the appropriate magnetic material is 
provided, as shown in the detail view, Fig 1, with holes or slots K 
of the right size and pitch to fit the two screws H. This plate 
F is placed under the fixing clamp E on the front of the core C 
so as to extend between the two core limbs transversely to the 
screws H, which pass through the slots K. The clamp thus 
holds the plate F in position when the screws are tightened up. 
The plate has two horns J separated by a short air gap. These 
lie along and overlap the edges of the air gap between the lower 
core limbs when the plate is in position. Thus these horns are 
positioned in the maximum leakage field and most of the flux 
shunted across the gap between the cores will go by way of the 
horns and the gap between them so that this part of the plate 
forms the shunt proper. The width of the horns and the gap 
between them will be proportioned, according to the temperature 
characteristics of the magnet and the temperature coefficient 
of permeability of the material of the plate F, to give the 
corrective characteristic desired. Since no special shaping of 
the cores C is necessary such a shunt as shown at F and of 
appropriate dimensions can readily be added to existing meters 
of many designs, it being necessary only to slacken or remove the 
screws H and to slip the shunt F into place under the clamp E.— 
April 12th, 1940. 


LIGHTING AND HEATING 


518,782. September 2nd, 1938.—HicH-PREssURE MeETAL- 
varour Exectric Discuarce Lamps, the General Electric 
Company, Ltd., of Magnet House, Kingsway, London, 
W.C.2, and Victor James Francis and Eric Kettlewell, 
and Karl Gustav Schnetzler, all of Research Laboratories of 
the General Electric Company, Ltd., Wembley, Middlesex. 

This invention concerns apparatus for producing light of the 
type wherein the source of light is a high-pressure metal-vapour 
electric discharge lamp having an approximately spherical 
envelope and adapted in full operation to dissipate within the 
envelope at least 1 kW. The embodiment of the invention is 
illustrated. A is an approximately spherical quartz envelope 

40 mm. in external diameter, so that the area of its surface is 

about 50 square cm. B B are the running electrodes separated 

by 10mm. Starting electrodes are associated with the running 


conductor and tube are of copper. 





electrodes, but they are irrelevant to the invention and are 
therefore not shown. The electrodes are connected to a circuit 
(not shown) whereby in full operation the R.M.S. voltage between 
the electrodes is some 70 volts and the R.M.S. current some 
65 amp, so that the power dissipated in the discharge is some 
4000 watts. Eighteen tubes C, each of 1 mm. bore, are directed 


N°518,782 


from above at the surface of the envelope, the distance between 
the end of each tube and the envelope being some 15 mm. 
Air from a common inlet is forced to pass down each of these 
tubes at the rate of some 5 litres per minute. The lamp will 
then oo satisfactorily for long periods without any deteriora- 
tion of the envelope.—March 7th, 1940. 


MISCELLANEOUS 


520,245. October 15th, 1938.—Insunarep Etecrric Con- 
puctors, British Insulated Cables, Ltd., of Prescot, 
Francis Joseph Brislee, of ‘‘ Wayside,’’ Rupert Road, 
Huyton, Lancashire, Leonard Charles Bannister, of 
Howards Lane, Eccleston, St. Helens, Lancashire, Laurence 
Macfarlane, of “‘ Lorelan,’’ Alder Road, Prescot, Lancashire, 
Michael Lister Butler Gould, of “ Ashfield,’ St. Mary’s 
Road, Huyton, Lancashire and Leonard Rolls Bowness 
Spence, of “ Stalisfield,’’ Archway Road, Huyton, Lan- 
eashire 


The invention is concerned with the production of an insulated 
conductor comprising the conductor itself, a metal tube sur- 
rounding it and refractory powdered material such as glass 
between the conductor and the tube, the manufacture being 
carried out by a process of elongation by rolling or drawing 
down the conductor, tube and refractory material as a whole. 
In the present case the refractory material is glass. It has been 
found that it is not necessary, in producing an insulated conductor 
for ordinary electricity distributing purposes, to have adherence 
between the conductor and the glass and that satisfacto 
operation and results can be obtained, provided that bot 
In accordance with the 
invention, use is made of a copper rod, a glass tube which slides 
over the rod, and a copper tube which slides over the glass tube. 


N°520,245 


C Cc 


B 


Fig 3 Fig 4 GCG 


These parts are assembled together and then elongated by draw- 
ing or rolling down, accompanied by suitable annealing between 
the stages of elongation. It is advantageous, particularly when 
using a large radial thickness of glass, to apply the glass in the 
initial assembly as two or more co-axial tubes fitting together. 
It is also advantageous, but not essential, to heat the assembly, 
before commencing to draw, to a suitable temperature to 
anneal the copper, and then to chill it rapidly. ‘This causes the 
glass to crack throughout thereby facilitating the early stages 
of the elongating operation, in which the glass is reduced to 
powder. A temperature of 450 deg. Cent. to 650 deg. Cent. is 
sufficient, both for annealing and for cracking the glass on chilling. 
Before the heating the spaces between the copper tube and the 
glass tube and between the glass tube and conductor are 
preferably filled with an inert gas, for instance, carbon dioxide 
or nitrogen, and the annealing should be carried out in an 
inert atmosphere to prevent oxidation or other contamination 
of the metal. Figs. 1 and 2 show the initial assembly in ele- 
vation and cross-section and Figs. 3 and 4 the finished conductor. 
Referring to Figs. 1 and 2, a copper rod A is enclosed in co-axial 
glass tubes B and C and an outer copper tube D. Figs. 3 and 4 
show how this assembly is reduced in diameter by the rollin; 

or drawing operations to produce the conductor E and sheat! 

G separated by powdered glass insulation F.—A pril 18th, 1940. 


520,364. January 24th, 1939.—ImpROvVEMENTS IN CHAIN 
Betts, William Rhodes Ward, and J. Dawson Fawcett 
(Darlington), Ltd., both of Haughton Engineering Works, 
Darlington. 

One form of chain belt constructed in accordance with this 

invention is illustrated in the accompanying drawings. A 
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block A is disposed at each joint of the links, each of which 
is L yergeacy é formed in two portions B, B, disposed one at each 
end of the block at a joint. A joint pin C passes through the 
block and the ends of the two links. The ends D D of the two 
portions of one link at a joint are disposed immediately adjacent 
the ends of the block, and the ends E E of the other link are 
disposed outside of these ends. Preferably, the inner link at 
one joint is adapted to become the outer link at the next joint, 
and to effect this the link plates are cranked. Bosses F are 
formed on the outer faces of the outer links and one end of the 
joint pin is provided with a head, a cotter G being passed through 
the other end. Bearings for the joint pin may be disposed in 
the bosses, both of which are secured against relative rotary 





























movement by projections H in the bosses engaging slots in the 
bearings. Each end of the block is provided with a stop or 
shoulder J and the two ends of the inner link are each provided 
on an edge with a face adapted to engage the shoulders so that 
they act as stops to prevent rotary movement of the block 
relative to the inner link. The blocks may be grooved cir- 
cumferentially at K as illustrated, as to engage a ribbed pulley, 
or they may be ribbed circumferentially so as to engage a 
grooved pulley. In use the blocks are retained in their operating 
positions by the inner links at the joints and prevented from 
swinging round on the joint pin when they engage the pulley 
frictionally. The links of the chain belt may be provided 
medially of their ends with flanges L or other devices by which 
buckets or other devices may be secured.——A pril 22nd, 1940. 








Forthcoming Engagements 


Secretaries of Institutions, Societies, &c., desirous of having 
notices of meetings inserted in this col , are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Monday 
of the week preceding the meetings. In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 





Institution of Civil Engineers 
Wednesday, July 3rd.—N.W. Assoc.: College of Technology, 
Manchester. ‘‘ Recent Developments in Air Raid Pre- 
cautions,’ R. E. Bowles. 6.30 p.m. 








PERSONAL AND BUSINESS ANNOUNCEMENTS 


C. H. Moun'rrorp, 68, Nechells Park Road, Birmingham, 7, 
has been appointed the sole Midland agent and representative 
for the Taylor Stoker Company, Ltd., of London. 

Tue InstiruTION OF AUTOMOBILE ENGINEERS informs us 
that Mr. C. G. Williams, Director of Research, is transferring 
his services to another research organisation in September 
next, and Dr. E. Giffen (King’s College, London) has been 
appointed as his successor. 








CATALOGUES 


BralTHWAITE AND Co., Engineers, Ltd., Horseferry House, 
London, S.W.1.—Illustrated catalogue of pressed steel tanks. 

Bristou’s InstruMENT Company, Ltd., Brent Crescent, 
West Twyford, N.W.10.—Bulletin E 100, on the ‘“* Pyromaster ” 
potentiometer. 

Sturtevant ENGINEERING Company, Lid., 147, Queen 
Victoria Street, E.C.4.—Publication 1160 on the *‘ Ter Linden ” 
cycione dust collector. 

Crosstey Brotuers, Ltd., Manchester.—-A _ loose-leaf 
biader containing details of a large number of marine oil engine 
installations carried out by the company. 

ConsoLipaTED PNeumatic Toot Company, Ltd., 232, 
Dawes Road, 8.W.6.—New general catalogue covering the 





wide range of pneumatic tools which the company makes. 
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PUBLIC NOTICES 
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SITUATIONS OPEN 








AIR MINISTRY 
CIVILIAN INSTRUCTORS REQUIRED 


acancies exist for 
CIVILIAN FITTER AsSER ANS 
INSTRUCTORS at an initial rate of 
pay of £4 58. a — inclusive, increasing 
£4 108. a week on the satisfactory 
completion of a probationary period, and 
thereafter by annual increments of 2s. 6d. per week to 
£5 per week. 
he necessary qualifications are :— 

Fitter Arrframe Instructors must have a good know- 
ledge of airframe component construction and a know- 
a, of rigging and Baie nave i flight. pnt en 

treatment of materials used in airframe construc- 
tion are also required. 

Successful candidates ep ! be i oy to undergo 
a short course of training during the early stages of 
thelr employment to fit them for their duties as 
instructors. 

Vacancies also occur for selected applicants with “ 
theoretical or se nme knowledge of ap allied trad 
to the aircraft industry who are capable, after a comme 
fn of qualifying Fitter Airframe 

nstru 

oat mentions should be addressed, in writing only, 

DER-SECRETARY OF STATE, ag 
MINISTRY (8.5.4), KINGSWAY, LONDON, W.C.2, 
e ong part particulars as to previous ‘experience, age, &c. 

uitable candidates, who must be over 30 years of age 
will then be required to attend at the nearest Ro: Royal 
Air Force trade testing centre for the necessary trade 
test and =a exa tion, but may be re-imbursed 
the cost of third-class locomotion expenses for this 
purr 28e. 9764 





UNIVERSITY COLLEGE OF SWANSEA 


APPLIED SCIENCE DEPARTMENTS 
[Jniversity y College of Swansea. 


(A Oe uent COLLEGE OF THE 
ERSITY OF WALES.) 


NE yi A. EDWARDS, D.Sc., F.R.S. 

APPLIED SCIENCE DEPARTMENTS 
ENGINEERING 

Rak wey BACON, M.A. (Cantab.), 

t. C.E., M.I. Mech. E., .E.E. 

turer in Electrical ineering : ‘RB. G. ISAACS, 
c nd.), A.M.LE.E. 


Professor : 
A.M. 





. M. Se. 
J. FARVIS, B.Se. 


(W: ales), 


METALLURGY 
t. 
GGINS, wae (Glasgow), R. 
t : WILKINSON, Ph.D., 
B.Eng. (Liverpool). 


The College offers a number of commtions) yo 
tages to students who aim at entering upo! 
fessional careers in ae or in Maalhurgy. 
It is situated in the heart an industrial area 
—_—— includes a large number of works of very 

ied an an unrivalled variety 
of metallurgical practice. The Manufacturers of the 
district, who contribute largely to the support of the 
College, give the Staff and Students of the Applies 
Science Departments every access to the Wor! 
the Managers, Engineers, and Technical "Officials 

2 rg with the Staff of the College in making 
visits to Works of practical educational value to the 
Students. 

Courses of study are provided (1) for the 
B.Sc. Degree of the University of Wales in (a) Civil 
Engineering, (b) Mechani » (c) Elec- 
trical Engineering, llurgical ‘ineering, 
(e) Metallu ; and (2) for Diplomas of the College 
in (a) Civil Engineering, (b) Mechanical Engineering, 
(c) Electrical os, (d) Metallurgy. 

Persons ."- are not desirous of studying for 
Ss Diplomas —_ attend selected College 

lases, provided they satisfy the authorities of the 
College hat they are qualified to benefit by such 
class 

Teiennce Scholarships will be offered for competi- 
tion in April, 1941. - 

Particulars concerning admission to the College, 
and of the | mor mare Scholarships, may be obtained 


from the undersigned 
EDWIN DREW, 
Registrar. 


6258 





Singleton Park, 
Swansea. 





CITY AND ROYAL BOROUGH OF 
DUNDEE 


ASSISTANT TO STATION ENGINEER 


A Pplications are Invited for 


the above APPOINTMENT from experienced 
engineers of an age preferably not over 40, at a salary 
in accordance with the National Joint Board 
Schedule, Class G, Grade 6, at present £431 per 
— A 30,000-kW Extension is nearing com- 
ion 

The appointment will be subject to the jeovisions 

of the Local Government Superannuation Act, 1937 
and the selected candidate will be required to pass a 

medical examination. 

Applicants must have a sound theoretical know- 
ledge and considerable practical training and experi- 

Higb- Boilers red an’ Lae 

-pressure Bo el an 

handling Plant, Turbo- alternators, a and their asso- 
ciated auxiliaries. The successful didate will be 
required to Take Charge of all Overwule and 
Repairs, and must have | pene — Bo 


pegged for o7 —— 
out suc . ite 


work and 
efile as well A ‘ ~ 
oroug! ow! Tele of the 
prinetples of fuel combustion and steam generation 
Iso essential, and he would also be expected to 
assist the Generation 
relating to the re © 
Applications e, full particulars of 
theoretical and Be cal training, experience, and 
qualifications, and accompanied by copies of recent 
bnew ae should be forwarded to the under- 
signed not later than 11th Hh guy. 1940. 
D. H. BISH Se., M.I.E.E., 





‘ineer in any special] matters 
the station. = 


os M id 
uahope Cr t anager an Engineer. 


oath Tune, 1940. 6264 


. WINDRED) 


4. TOOKEY) 


R. CRITCHLEY) 


Ghe Engineer 
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IMPORTANT NOTICE. 





“THE ENGINEER’’ is 


THE ENGINEER, 


All communications 
sent to this address. 


again being printed in 


London and published from the offices of 


28, ESSEX STREET, 
STRAND, LONDON, 


W.C.2. 
should therefore be 








PUBLIC NOTICES 


PUBLIC NOTICES 





WEST CHESHIRE WATER BOARD 
PRENTON PUMPING STATION 


Tenders are Invited for the 


TESTING of a BORE-HOLE at the above 

Station situated in Prenton, near Birkenhead, 

Cheshire, and the subsequent DRIVING of an ADIT 

in Triassic Sandstone at a depth of about 250ft. 
below ground level and about 60 yards long. 

Specification and form of Tender may "be obtained 

from the undersigned. 
iPhinge al for Test 
* Chairman 


Sealed Tenders, 
Pumping,’’ must be delivered to 
of the Board, ” at the = sae Sy address, not later 
than Noon on Wednesday, July 10th, 1940. 
The Board do not bind themselves to accept the 
lowest or any Tender. 
C. HARDMAN, DELO Bes A.M.L.M.E., 
eer to the Board. 


Water Board Buildings, 
11-15, Cross Street, 


endorsed 


irkenhead, 
25th June, 1940. 6267 





TO ADVERTISERS UNDER BOX NUMBERS IN 
SITUATIONS OPEN SECTION. 
— eg — of 3 — the rietors are 
brie! no is that vacancies ore 


Bled ty u ut of notifeations m the Aver 
7, aaliee (mited to one Hie) wil be Tre 





Titex and co-operation is asked for. 





CITY OF SALFORD 
ROYAL TECHNICAL COLLEGE, SALFORD 
ARMY TRAINEE CLASSES IN METAL TURNING 


Wares Two Instructors. 


cosh tn hal must pee served a Regular Ap ¥ 
in Mechanical Engineering, and should be 
Pessina with both New and Old of Centre 
—_ = ence is desirable. 


lary, £6 —" 
Forms of a at nn be may be obtained from the 
Divester of 0 


Act f Education, Education Office, 
Chapel Street, Salford, 3, Lancs, and should be 
returned immediately. 

H. H. TOMSON, 


6228 Town Clerk. 





SITUATIONS OPEN 


COPIES oF TESTIMONIALS, Not ORIGINALS, UNLESS 
SPECIFICALLY REQUESTED. 








Weer old for London, ad Firm of Mill Furnishers 
old standing, ENGINEER REPRE- 
onae, able to Estimate and 
;. remuneration, 
—,- — commission.—Write, stating age, experi- 
ony, required, to Box 4525, Frost-Smith 

Adve. on Fins ury Pavement, E.C.2. 6266 A 





seret ar BUYER and ESTIMATOR RE- 

UIRED by well-known Firm of Contracting 

Gas Goce the South. Good salary and 

prospects to the right man.—Address, in strict con- 

fidence, stating full particulars of training and 

experience, 6269, The Engineer Office, 28, Essex 
Street, London, W.C.2 6269 A 





NEX TERNA, Limited, Whitehall Rend. 6 Great 

Bridge, Stafis. MANAGER REQUI to 
take Comes | Control. First-class ne and 
Commercial Knowledge essential. Salary and bonus. 
Mark envelope ‘* Manager ”’ top L.H. — estan 


res MANAGER REQUIRED for Clyde 
area. Applicants must have expert know wledge 
of Marine, General and Heavy Eng 

with experience in Modern Production Meth 
Organising ability is essential to co-ordinate the 
output from pattern shop, brassfoundry, smithy, 
welding Gepestnannt. machine and erecting shops 
under a system of planned production. Experience 
in co-operating with shipyard requirements for the 
fitting of machinery on board and performance of 
trials is preferable-—Address, stating age, detailed 
qnetes, and salary required, 6201, The Engineer 
Office, 28, Essex Street, Tontion, W.C.2. 6201 a 








| a 2 syst hd he Aged 30 Years, RE™ 
UIRED by Engineering Dept. of an Insurance 
licants must be prepared to reside in 
~ i be practical engineers with technica] 
somee and hold a First or Extra-First-Class 
Board Trade Certificate. Electrical experience 
adventenseun, and must be capable of writing clear 
reports and making accurately dimensioned drawings 
of all classes of machinery. Commencing salary £260 
per annum.—Apply in own handwriting to ‘* D.A., 
yrs Charles Barker and Sons, Ltd., 31, a) Row, 


Company. Ap 
or near Bristo: 





NOTARED > experienced in Aircraft work RE 
ED by firm in West of Scotland engaged 

on ar 5 and Fuselage construction. Reply, 
— full particulars and wage expected, to 6131, 
Engineer Office, 28, Essex Street, Lenten, ©: w = 2. 





UMP MANUFACTURERS REQUIRE Experi- 
enced MAN to handle Home and Export 
ae Orders, and Sales Correspondence. State 
salary required, and full — experience.— 
Saison, 6268, The Engineer Office, 28 , Street, 
London, W.C.2. 6268 a 





ne Post You Are Seeking May Not be Advertised 
in this Column, but do not lose the Op anager oA 
of Bringing Your Requirements before all those who 
would interested and could employ you. An 
Advertisement in the “‘ Situations bein mY Cole 
would be seen by all ing Engineering Conce 
for a cost of Four Lines, 4s.; 1s. for aah h Additional 
Line. There is no better way of covering so large a 
field for such a small charge. 





OREMAN REQUIRED for ye Engineering 
Assembly Shop. oo be good Organiser and 
have General Enginee knowledge; particular 
knowledge of product not ot exeential. pg mt area.— 
Address, 6230, The Engineer Office, 28, Essex Street, 
London, W.C.2. 6230 a 





Foo, REQUIRED by Firm in the West o 
Scotland engaged on Metal Aircraft Fuselage 
Construction. Applicants must have had previous 
experience of this type of work.—Address, stating full 
particulars and wage expected, 6130, The Engineer 
Office, 28, Essex Street, London, W.C.2. 6130 Aa 





SITUATIONS WANTED 





M. INST. C.E., A.M.I. Mech. E. (49), Railway 

« locomotive works, D.O., running shed train- 
ing, wide experience public works and general engi- 
neering; at present chief engineer large a 
transport system, electric traction and I.C. and C. 
engines, capable organiser, inventive, and energetic, 
DESIRES CHANGE.—Address, P2677, The Engineer 
Office, 28, Essex Street, London, W.C. 2: P2677 B 





Coe: and MECHANICAL ENGINEER, | over 
military age. Very extensive experience in all 
construction work, steel, brick and concrete buildings, 
bridge and railroad work, road and sewage, installa- 
tion of machinery, pile driving and dock work. 
Beside commercial, has also had Government con- 
tract experience, and is prepared to go abroad if 
required. Has had complete y coma of very large 
contracts at home and abroad. Can carry through 
the whole of the administration work, and is free to 
e up an a ae a at once. —Address, P2676, 
The Engineer Ottice, . Essex Street, ia >. 
OB 





SITUATIONS WANTED (continued) 
Page 2 


AGENCIES, Page 2 
MISCELLANEOUS, Page 2 
AUCTIONS, Page 56 


BUSINESSES and PREMISES 
(For Sale, &c.), Page 56 


SUB-CONTRACTING, Page 2 
FOR SALE, Page 56 
COMPANY MEETING, Page 2 
MACHINERY, &c., WANTED, Page 56 
PATENTS, Page 56 
EDUCATIONAL, Page 56 


For Advertisement Rates see 
First Column Overleaf 


CLASSIFIED ADVERTISEMENTS CLOSE FOR 


PRESS—NOON WEDNESDAYS 
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The Engineer 
Annual Subscription Rates 


(including postal charges). 

BRITISH ISLES ... £3 5 0 
CANADA ... ... £3 3 0 
£218 6 

ABROAD... ...£8 7 6 
(except Canada) £3 3 0 


Thick Paper Ed. 
Thin Paper Ed. 
Thick Paper Ed. 
Thin Paper Ed. 





“THE METALLURGIST.”’ 


This Supplement, which deals with the Science and 
Practice of etallurgy, both ferrous and non-ferrous, is 
published free with the last issue of THE ENGINEER 
each alternate month. Next date, August 30th. 


ADVERTISEMENTS. 


befcr: TWO e o’clock on Wednesday afiernoon. 


Letters relating to the Advertisement and the Publishing 

pemonet af Ba Paper ave to So naaoone ©, Be 

Publisher, ail other letters are to be addressed to the 
Bditor of ‘THe ENGINEER. 


ostal Address, 28, Essex-street, Strand, London, W.C.2, 
Teleg. Address, “‘ Engineer Newspaper, Estrand, 
London.’’ Tel. Central 6565 (10 lines). 





SITUATIONS WANTED 





EXtERIENCED ENGINEER and 

MANAGER, now at liberty, SEEKS DMIs. 
TRATIVE POSITION. Wide experience of respon- 
sible work.—Address, The Engineer Office, 
28, Essex Street, London, W.C.2. P2668 B 





F the Man You are Seeking is Not Amongst those 

Advertising in this Column, a Small Announce- 

ment in the *‘ Situations Open * Column will Quickly 

and Economically Produce the Right Selection of 

fort, Wa at the same time Eliminating Waste of 

Waste of Time and Waste of Opportunity. 

charge is Four Lines or under 4s.; each Addi- 

tional Line, 1s:; Box Numbers, 6d. ‘extra, which 
includes despatch of all replies. 





ecsianican ENGINEER (30, Dutch, 54 Y 

i in England) DESIRES EXECUTIVE Post. 
TION. Engineering Degree with Honour. Sound 
training in drawing office, workshops, and _labora- 
tories. Practical experience in designing, planning, 
and carrying out of work. technical insight, 
—— —Address, P2679, The Engineer Offiee, 

28, Essex Street, London, W.C.2. P2679 B 





MISCELLANEOUS 


tec oF .—ADVERTISER, Having Procured from 
to $40,000 for many evel ies, 


available, WANTS DIRECTO for 
with £2000 
at Homasastle’ 3, 103, Cheapside, London, B.C. + 
I 





OIL SHALE 


7 S DAVIDSON ROTA RETORT. 


{natalied by the New Consolidated Gold Fields Led. 


ee PATENT RETORTS, LTD 


to £10,000.—Write, Box 355, 








No. 5, VIOTORIA STRERT, LONDON, 8.W.1. 
"Phone: Victoria 1960. 





OVERNMENT COMPENSATION SCHEME 





of ASSESSMENT of DAMAGE NECES- 
SITATES a VALUATION OF ASSETS. 





Particulars of LEOPOLD FARMER and 





SONS, Surveyors and Valuers of Factories, 
resha 




















yard and Machinery, 46, _— F, W. BRACKETT & Co., Ltd., 
Water Screens, Pennell Wylie Filters, 
ANDELSVEREENIGING ‘** AMSTERDAM *’ || Pumps, Air Compressors, Iron , ote 
Will any FIRM having CONTRACTED to | ® 
SUPPLY MACHINERY, SPARE PARTS, &c., to 
H. V Dutch E.1, please COMMUNICATE with 
eR, “Representative, R. R. BENNINK, 21, 
Mincing Lane, London, E.C.3. 6253 I 
3 ms 7 FOR ALL TYPES 
For continuation of Small Advertise- SUPERHEATERS OF BOILERS. 
ments see page 56 T. SUGDEN, LTD., 





BUSH HOUSE, ALDWYCH, LONDON, W.C.2 
See Advt.—« Engineer”’—May 3 


PRECISION MACHINERY 
for any purpose designed and built in our 
own factory. Please send enquiries to 








ass con” MILNES LIMITED, Machine Tool Works 








Ingleby Street, BRADFORD, Yorks. 


NUTS 


SPANNERS 


Large Stocks oy all Standard Sizes 
Prompt Delivery of Special Sizes 


SEND US YOUR NEXT ENQUIRY 


JAMES WILEY & Sons, Lro. 
DARLASTON 


az, 
a 
=F 
Phone: 92 (4 linea) "Grams: ** Wiley, Darlaston.” 

















— TT TaSENAaETS 








ME: WALLACE A. D. HARDING, M.LC.E 

1 M.I. Mech. E., M.I.L.E., late Chief Mecha- 
nical Engineer of the Rio-Tinto Company, Limited, 
has retired — active service in Spain, and OFFERS 
HIS SERVICES as WORKS or ASSISTANT 
MANAGER. or as CONSULTANT, or in an 
ADVISORY CAPACITY to Boards, Committees, or 
Managements. Inspection of Plant or Machinery 
during manufacture or after erection. He 40 
years’ experience over a wide range of Works 
Management and of Constructional and Mechanical 
Work, including Railways, Road Transport, Mines 
Machinery, and General Engineering.—For further 
information apply to the above at 50, Whitecross 
Street, London, E.C.3. 6263 B 





AGENCIES 


XPERIENCED ENGINEER SALESMAN or 

BUYING AGENT REQUIRES AGENCIES or 

REPRESENTATIONS. London Office available.— 
Write, MELLOWS, 93, Turnmill St., E.C.1. 














P2674 D_ 
SUB-CONTRACTING 
WANTED 
OVERNMENT Defence Contracts: Leeds Engi 


neering Firm with Machine, Erecting, Plating, 
Structural, and — Shops, SOLI iT SUB- 
CONTRACTS.—H. BR. M DEN, Ltd., Soho 
Engineering Works, Leeds, 11. 9991 uw 














: VICTOR DIESEL aim | 


“DIESEL PORTABILITY 
COVIC DIESEL ‘COMPRESSORS. 





Weights. 


For a Continuous Power Rat- 
ing of 5-12 B.H.P. at 1000-1800 
R.P.M., the Victor ‘“‘CUB” 
2-cyl., Vibrationiess Diesel 
weighs only 280 Ibs. complete. 


This Low Weight of our port- 
able and Stationar so mga “4 
due to Advanced ced Design 
Material Spechcaton for 
Robustness and Long Wear- 
ing Qualities they are 
unequalled. 


The Result is full Diesel Ad bined with real Portability. Many leading 
Firms fit our Diesels for Portable Pumping, Compressor, Generating, Welding Plants, etc. 
Let us send you particulars. 


VICTOR OIL ENGINES (Coventry) L°'° 











Cox St., Coventry 





vq See, oor > 
TURQUOISE PENCILS IN GREAT DEMAND 


Time and 


doubly important in wartime 


Every delay in the execution of Government commissions 


means a delay in ending the war. 


sharpening a pencil is a minute lost to the enemy. To 
save time, money and unnecessary inconvenience, more 10 
and more draughtsmen all over the country are specify- 
ing “Chemi-Sealed” TURQUOISE pencils. 
“Chemi-Sealed” TURQUOISE pencils are so strong that they 
Please write for sample 


cannot be broken in normal use. 


money-saving advantages 


Cert. by Nat. Physical Laboratory 


Every minute lost by pounos 


PRESSURE 


BREAK 


—~NWAWO 


For the points of 


COMPETITIVE 4° PENCILS 





set, stating degrees (6B to 9H) required. 


From your usual 





* EXPLAN ATION 


The lead in every pencil bearing our Registered Trade 
id” is covered with an impervious 
film (patented process) to which glue adheres perfectl 
thus bonding lead and wood into a sinale unit so strong 
This film 
also prevents the lead waxes from being absorbed by 
cedar casing—so — for uniform density and extra 


Mark grmi- 
that point-breakage 1s normally impossible. 


ness all through. 


v; 3/9 dozen. 


supplier of 
Draughisman’s 
Materialse— 


4d. each. 





MADE IN ENGLAND BY EAGLE PENCIL COMPANY, eer N. 1", 
Proprietors of British Regd. Trade Mark "Chemi Sealed” 








COMPANY MEETING 


PETER BROTHERHOOD 
LIMITED 


SATISFACTORY CASH POSITION 


DISTRIBUTION OF 20 PER CENT. 


INCREASED VOLUME OF WORK §~ 


MR. A. M. NEAL’S ADDRESS 


Tue Thirty-third Ordinary General Meeting of 
Peter Brotherhood Limited was held yes at 
Winchester House, Old Broad Street, London, E.C.2. 


Mr. Alexander Marcus Neal, A.M.I.C.E. (Chair- 
man of the ani ed. 
The Secretary (Mr. Gerrard) having read the 
yor convening the RR. and the Report of the 
rs, 


The CHAIRMAN said: Gentlemen, my first dut 
Chairman is, I think, to refer to the recent dea’ 
one of our Directors, Mr. Alan Hubert Ce Carnt whose 
name appears on the Directors’ Report. which is in 
your hands, but who has unfortunately died since 
this was printed, as a result of a motor accident on 
June 13th, while Egy >! home fom a@ business 
joursey on behalf of the im. All his colleagues on 

Board, and all the other people who him, 
wil miss his help and comradeship, and I would ask 
you, if you will, to stand for just one moment in 
respect memory. 





The meeting then stood in silence. 


The CHAIRMAN: Thank you. i I would like also to 
apologise for the ‘absence of H. Davis, one of 
the Directors, who is remaining Pf ‘the works in r 
that all the Directors should not be absent at the 
same time. 


As the Directors’ Report and Statement of 
Accounts have already been circulated, may I assume 
that you will ree to take them as read? 
(** Agreed.’") Thank you. 

Now I should like, gentlemen, to make a few 
remarks on the Balance t and Accounts which 
have been circulated. If you wa Pear refer to the 
Balance Sheet—on the Assets 8 e first item 
teash at bank and in hand, a 7 £127,674 
(quoting to the nearest pound), and shows an 
increase of £8389 on last year’s figure. view of 
he expansion of our business during the By and 
he large payments we have necessarily had to make 
or materials fer contracts now in hand, I think 
hi will agree that the cash position at the 3ist 

larch was — —e, The next item, 





in ha 


PLANT FULLY UP TO DATE 


Fixed Plant and Machinery stands at much the 
same figure, namely, some £137,000, indicating that 
the purchase of new machine tools during the year. 
amounting to £21,011, is, to a great extent, offset 
by the normal de reciation for the year of £10, 361. 
plus the special depreciation of £10,000, which you 
were good enough to confirm at our meeting t 
year. I need hardly emphasise that this question of 
machine tools is one which is constantly itn the 
minds of your Directors, and that increased output 
has demanded, and will continue to demand, con- 
siderable expenditure in plant an 
Directors are satisfied that at the moment the plant 
is fully up to date and no of dealing with any 
demands which may be made nm it. 


The other items on the inthe » ite do not call for 
special comment, fa Pr the os per! Ps of the 


£ 5. 
will note from the Directors * Report, asked to agree 
to set aside the — of £7500 as last ae ete which 
with the te to from the 
a. 7 “Tiqui te this hem item from the 
Balance Shee 


INCREASED TAXATION 


On the Liabilities side of the Balance Sheet, the 
increase in sundry creditors of £34,175 reflects again 
the increased amount of work being part out, but 

wif arg for taxation at £70,730, nst £23,228 

ear, is a reminder of the exten’ 4c 3 which it is 
the uty of us all to place our strength and sub- 
stance at the service of the Government. 


The next item, General Reserve, t 
AES, a as you will see from the 
port, “See to ask you to sanction the setting 
Rene of £1 as last year, for special y anne: a 
tion of machine tools and machinery generally. 


PROFIT AND DIVIDEND 


Turning to the Profit and Loss Account, the net 
profit for the year, pee providing for Income Tax 
and Excess Profits £ , against a figure 
last year of £98, 174, but the Income Tax and Excess 
Profits Tax reduce the amount of profit made during 
the year and available for distribution and other 
purposes to £75,550, against £81,924 last year. In 
view of the prevailing conditions of uncertainty, of 
the necessity to conserve the Company’s resources, 
and of the lospendiog increase in the rate of Excess 
Profits Tax from 60 per cent. to 100 per cent., your 
Board, after careful consideration and_ after taking 
the advice of their financial adviser, Mr. C. J. G. 
Palmour, who we have very much pleasure in having 
with us this morning unanimously decided to 
recommend the Payment of of a final dividend of 12 per 
cent. on the Ordinary Shares, making with the 
8 per cent. interim dividend alread 


Shares, against a total of 24 cent. 

is interest: oa Hee note that ¢ rate of 20 per cent. 
on the nom Ordinary 8) 

only some 9:2 per cent. on t 
than Preference capital, employed in the business. 


THE FUTURE 


oo I think, is nen the~end of the remarks 
which ¢an reasonably_be joede < “Ss Sheet, 


the i meg 

this is a “Little difficult ; 

cerned with the immediate proses. 

commercial to Government work has, of cou been 

— ‘ great extent, and is likely to be still fi further 
We are ing our instructions from the 

aeitivoritioe who alone are in a position to 

what direction we can be most useful. E 

connected with the firm has been Lee tare and will 

continue to oly wai to his of her uti » 


of affairs, which I am sure you 
hope will be of as short a  Turation a8 is 
reasonably and justifiably 1 possible. 
The Report and Accounts were ety 
adopted, and i, among recommendation anew 
The retiring . H. Kemp-Welch, 
M.B.E., and. Pate ty Mo al F. G. Haddy, 
M.V.O., re-elected ; the Auditors, Messrs. 
Whinney, Smith and Whinney, were reappointed. 
terminated with a ae of 





irman, Directors, and 


The proceed 
thanks a the 
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Two No. 6 Herbert Automatics 
with 18’ diam. chuck as illustration. 


Also all classes of Machine Tools of every description for sale. 


NORMAN E. POTTS 
105, Alcester Road South, BIRMINGHAM, 





4 








ALFRED HERBERT LTD., COVENTRY 





ARBOR 
These presses are rigid, quick-acting 


tools available in two types for bench 
use or on column. 


The plain bench type presses are 
intended for light work where speed 
of operation is essential. 

The farger presses, designed for 
heavier work, are fitted with a com- 
pound lever arrangement enabling the 
operator to exert enormous pressure. 


7” x4p", 14" x1’, 
153” x 14" AND 
20}” x 18” 
IN STOCK 





TTS 





NITRIDING, 
CASE HARDENING, 
CYANIDE HARDENING 


3s 
Heat Treatment of Machine Parts, 
Dies, Tools & Aircraft Components 
> 
MOST MODERN HEAT TREATMENT 
PLANT IN LONDON 
w 
Nitriding Capacity in one 
‘Furnace Load ... 8 tons 
PLATING PLANT FOR 
SELECTION HARDENING 


APPROVED A.1.D. 


EWER STREET, SOUTHWARK, LONDON, S.E. | 











LAYSTALL ENGINEERING CO. LTD. 


Phone : WATERLOO 6/41 Grams : “Internally, London” 





MARINE AND LAND ENGINE FORGINGS 
Supplied Black, Rough Turned or Finished 


BUILT AND SOLID CRANKSHAFTS FINISHED COMPLETE | 


QUICK DELIVERY OF PROPELLER SHAFTS 
Finished with Gun-metal Liners 


) FIFE FORGE GE COMPANY 


“27% KIRKCALDY, SCOTLAND. : 


MIRMCALOY. 








RAILWAY SIDINGS | (ae no 


Schemes designed and estimated free. | 3;?">~. 
Steel Rails, All Sections. |< 


EDWARD SISTERSON LIMITED, 


Points and Crossings. 


NEWCASTLE-UPON-TYNE. 
(Estab. 60 Years.) 


Specialists in Design € Manufacture 





GALVANISING & CONSTRUCTIONAL IRONWORK 


TANKS ‘SUPERHEATER_ 








JOSEPH ASH AND SON, LIMITED, BUSH HOUSE, ALDWYCH, LONDON, WC.z 
Kea-street South. BIRMINGHAM. 








W. B. CULL & SONS, LTD. 
ENGINEERS &GENERAL SMITHS. 


(ALSO GENERAL MACHINISTS ) 
TENNANT STREET. BIRMINGHAM. 





TUN NELS for A.R.P. 
SHELTERS 


Wherever local strata permit, TUNNELS 
at a depth of 40 or 50 feet offer the 
finest possible form of protection against 
air attack. The illustration shows our 
men working Ona large A.R.P. TUNNEL 
for the Austin Motor Co., Ltd., 
Birmingham. This will afford complete 
protection for 10,000 workers. 





The entrance to newly-constructed A.R.P. 
Tunnel for the Austin Motor Co., Lid., 
Birmingham. Photo: J. P. Legrand. 


Write or ’phone for sugges- 
tions without obligation. 


LEGRAND SUTCLIFF & GELL LTD. 


TUNNELLING & WATER SUPPLY ENGINEERS 


SOUTHALL - LONDON - Tel: Southall 2211 (7 lines 


CA) 8444 
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Telephone : 
(Day and Night Service) 
TOTTENHAM 2665/6/7 





WORK 


Complete Installations for : 
Steam, Compressed Air, Hydraulic, Water, Blast Furnace or Coke Oven Gas, 
Chemical Works, Pressure Lubrication, Power House Lines, Oil Refineries, etc. 
Specialists in High Pressure Work. 


Contractors to H.M. Government, Metropolitan Water Board and Leading Industrial Undertakings. 
WILLIAM PRESS & SON < 38, Old Queen Street - Westminster ° London, S.W.| 
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This boiler tube 
DEFEATS COLD FILM 


In a straight boiler tube, the hot gas molecules in 
the centre of the tube never come into contact 
with the tube wall at all. In addition, the outer 
molecules, rapidly cooling against the tube wall, 


The 


tube, however, 


form a sluggish cold film around it. 
horizontal wave in a ‘‘Sinuflo”’ 
forces the molecules to bombard the tube wall, 
an action which in itself keeps the cold film 
“scrubbed ” away. The result is to double the 
rate of heat transference—and make possible the 


efficiency of the Cochran Economic Boiler. 














SOME INSTALLATIONS— 


Imperial Chemical Industries Ltd. ; London County Council ; 
C. C. Wakefield Ltd. ; Appleby-Frodingham Steel Co. Ltd. ; 


Asiatic Petroleum Co. Ltd.; H.M. Government, etc. 


CONTRACTORS FOR COMPLETE BOILER HOUSE INSTALLATIONS 


{evtuae ‘SINUFLO?’ 


ECONOMIC BOILERS 


(Kirke Patents) 

















Made by the makers of The Cochran Vertical Boiler 


COCHRAN 


COCHRAN & CO. (ANNAN), LTD., ANNAN, SCOTLAND, 


























We: OFFICE: 34, VICTORIA STREET, S.W.1 


























TO ASSIST MANUFACTURERS IN SPEEDING 
UP ARMAMENT PRODUCTION WE HAVE 
COMPILED AN UP-TO-DATE REGISTER 
OF SPARE AND SURPLUS PLANT, AND 


WHETHER YOU ARE REQUIRING OR 
WISHING TO DISPOSE OF PLANT OUR 
ORGANISATION IS AT YOUR’ SERVICE 


[f you have Surplus Plant... 


send us complete specifications and we will either 


Buy on our own behalf for cash 
Contact on your behalf with possible buyers 


Afford you showroom facilities centrally 
situated in Coventry 


If you require Plant... 


We are constantly placing engineers in touch 
with others who have suitable plant for disposal 


Send ‘us a list of your requirements and we will 
endeavour to make necessary introductions 


THESE SERVICES ARE OFFERED ON 
A NORMAL COMMISSION BASIS 





MODERN MACHINE TOOLS LIMITED 


BUTTS WORKS - COVENTRY 


Phone: 2132-5 - Grams : MODERN PHONE COVENTRY 


London Depot : Corner GORST RD., PARK ROYAL RD., NORTH ACTON, N.W.I10 
Phone: WILLESDEN 5688-9 








THE ENGINEER 


“R.O.B." PATTERN “DRUM"™ PUMP ARRANGED FOR MOTOR DRIVE. 


DRUM ENGINEERING CO., LIMITED 
Telephone No 2368 BRADFORD. + OROMSABNE SEASON. 


EONDON OFFICE :--38, VICTORIA STREET. Telephone Ne. ABBEY 3961. 


Controlled Temperature Plant. 


Heating installations rarely receive the consideration that they deserve ; generally the system is merely 
designed to give heat and does not embody any method of ensuring that the temperature is maintained 
at any specified degree. 

In many Engineering shops where fine and delicate precision work is carried out the control of temper- 
ature is an important factor for accurate production. A variation in temperature of 8° or 10° will tend 
to cause discrepancies in dimensions due to the expansion and contraction of metals being processed. 
Furthermore, another factor must be considered—that of production, which can be adversely affected 
by overheating or extreme under heating. 

Controlled temperature plant which does away with manual regulation of temperature is not only an aid 
to increased production and increased accuracy, but also improves the health and efficiency of operatives. 
Mellor Bromley & Co., Ltd., Air Conditioning Division, have a wide experience in the installation of 
scientifically designed heating installations, which give ideal working conditions. 


MELLOR BROMLEY & Co., Ltd., (Air Conditioning Division) 
LEICESTER. ENGLAND. 
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DREDGING 
PLANT 


To the Largest Dimensions and Capabilities. 


PATENT CUTTER HOPPER DREDGERS, 
PATENT DIPPER DREDGERS, BUCKET 
DREDGERS, GOLD & TIN RECOVERY 
FLOATING CRANES. 


DREDGERS, 


Hopper Barges, Screw Steamers, Side and Stern 


Paddle Wheel Steamers, Tugs, Etc. 


New Buckets, Links, Pins, Gearing, Etc., supplied 


for existing Dredgers. 














“6 yard oil-fired steam Dipper Dredge built for the Greek Government. Output 255 cubic yards 
# of cobbles and boulders per hour dumped to a radius of 90 feet, and a clear height of 30 feet. 


FLEMING X FERGUSON LID. 


Phone: Paisley4121. SHIPBUILDERS & ENGINEERS, PAISLEY, SCOTLAND. Tel. Add.: “‘ Phoenix, Paisley.” 


London Agents: Messrs. Nye & Menzies Ltd., Capel House, 62, New Broad St., E.C.2 Phone: London Wall 4846 








Engineers should acquaint 
themselves with this most 
versatile aid to modern 
engineering needs. Full 
technical literature is 
available on request or 
our Engineers will be 
pleased to demonstrate. 


TAYLOR- 





ia 
\ 
Oo’ 15'. 20’ 25. 30% 


wlalotstalsfafobdts bstedabobetbel re 





Since its introduction the Taylor-Hobson Alignment 
Telescope has provided the solution to many gauging 
problems. In particular, one most successful appli- 
cation of the telescope is to the alignment during 
assembly of the jigs required for assembling large 
aircraft components such as Centre Sections, Wings, 
Ailerons, etc. Other applications such as the setting 
of crankshafts or their bearings in alignment in 
steam and diesel engines or the checking or lining up 
of several bores as in engine stern tube and tunnel 
bearings, for steam and motor vessels, have already 
recommended themselves to Production Engineers. 


HOBSON 


(TRADE MARK) 





_ TAYLOR, TAYLOR & HOBSON, LTD., LEICESTER. London Office : 51, LAWRENCE GARDENS, MILL, HILL, N.W. 7. 








FIRST AID 
For all screwed PIPE JOINTS 
“BOSS WHITE” 
The original British C; d 
British Steam 
be age poe Ltd., 
WHARF ST. , LEICESTER. 





























INJECTORS ef ell classes 
ROMILEY wa. MANCHESTER 








=ROYLES= 


IRLAM, Near MANCHESTER. 
Calorifiers, Feed Heaters, Oil 
Heaters and Coolers, Twin 
and Single Strainers, Steam 
Traps, Reducing Valves, ae. 40. 


LIMITED 








J. W. JACKMAN & CO., LTD., 


Vulcan Works, MANCHESTER. 
Manufacturers of 


SAND BLAST MACHINES. 

















Bulls Metal & Melloid Co. Ltd. 


Yoker, Glasgow, W.4 
Tel.: Melloid, Yoker Telephones: Scotstoun 2218 and 9 
= 4 ay ee —Propellers, Bars, Sheets, Pump Rods, 
ots Condenser Stays and Plates, &c. 
MELLOW ( = Trade Mark).—Condenser and Boiler 
Le tN ys and Plates, Bars, Sheeta, Valves, &c. 
HIGH TENSILE a he Rolled, Forged, to 
Admiralty Require 
WHITE METALS. pn mes Babbitt, Plastic, &c. 


RINTING 


SPEED WITH EFFICIENCY 
| HODGSON & SONS 











Engineer Press, BRADFORD 








A BOOKLET DESCRIBING 
BIBBY COUPLINGS 


will be sent to any Engineer by 


THE WELLMAN BIBBY CO., LTD. 


VICTORIA STATION HOUSE, VICTORIA ST., LONDON, S.W 


Telegraphic Add ress: Oouplin Ma Lendon. 
Telephone No.: Victoria 7752-3-4. 





CABLEWAYS 


AND ‘CRANES ot 
“1 


HENDERSON) 


me ones, ABFAOE — 
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Half-lap covered insulation 
Jointless windings 














B.E.T. TRANSFORMERS 
have ALL these efficiency features 


Oil in contact with every coil 
Structural steel section frames rein- 


Shaped insulating collars keep end 
tarns in place 





Wood as an insulat liminated 








Dovetailed pressboard spacers that forced by gussets Cable boxes have large expansion and 
cannot come out Core and frame a rigid unit filling chamber and are designed 

Tapered pressboard packi: for first Inside tappings by doubled copper strip r easy connecting 

H -— 6 AL High voltage leads in bakelite tubes Terminal stems pinned to prevent 

Athen r = sg ee between steel clamps turning 

fe ae " for Low voltage leads d by press- Welded steel tanks tested for hot oil 

Windings spaced for magnetic balance board end clamped to steal eupports aipianess 

Small coils varnish protected a with non-detachable com- Peyhy eteetenty finished to prevent 

Insulined cores Tap changer contacts tested to 26times Flush oil tected 


normal rating 





leakage and. breakage 








2 at the inter-coil insulation shown in 


the above illustration. Here you clearly see that 
thoroughness of detail characteristic of B.E.T. 
Transformers. 


Most of the main insulation in B.E.T. Trans- 
formers is of the highest grade pressboard—the 
ideal insulation material for most positions in a 
transformer. When oil impregnated, pressboard 
has a similar dielectric constant to oil itself. The 
largest “Grid” transformers all have press- 
board. But where the special mechanical pro- 
perties of bakelite are called for, there B.E.T. 
use bakelite. In each position the best insula- 
tion is ‘used for that position. 


Making transformers for over 40 years has 
evolved the best arrangement for each one 
of the various insulation details. Thus the 


spaces which separate and support the indi- 
vidual coils are dovetailed so that they cannot 
come out under any conditions while the trans- 
former is in service. These spacers slide freely 
on the ribs of the cylindrical formers which are 
also of pressboard. 

Then, again, tapered packings gradually lift the 
inner turns to the next layer, thus avoiding 
abrasion at the point of contact. At the cross- 
overs pressboard interleaved with mica reinforces 
the caréfully taped conductor at this critical 
point. 

All conductors are half-lap covered with the 
best procurable manilla paper to give double 
insulation and to prevent interstices. 


TRANSFORMERS FOR EVERY 
INDUSTRIAL PURPOSE 


The B.E.T. Company make every size and type 


of transformer, from the smallest instrument 
transformer up to the largest sizes for distribution 
purposes. In addition to the core-type trans- 
former, The B.E.T. Company manufacture the 
‘Berry ” Radial Transformer, of which they were 
the pioneers. Both types have been adapted to 
almost every industrial and other purpose. When 
next you have a transformer problem, enlist this 
exceptional experience. A B.E.T. engineer will 
call at any time convenient to you. 


A B.E.T. 
Radial 
Transformer 





The BRITISH ELECTRIC TRANSFORMER Co., Ltd. 


Telephone: Hayes 70 


Hayes, Middlesex 


Tale SS icleat-bilelsMm Abia 


Telegrams: Transfundo, Hayes 


CROMPTON PARKINSON LTD. 
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YO U want om 
FASTER PRODUCT 


on) . 











cov 








Aly 
Ade 


See how we saved time for this manufacturer — 


AI, 


This report of an independent test from a Midland manufacturer (typical 
of many received) clearly indicates how we could speed-up your output 
by Macrome treating your tools. 





























Drills used : Usual make untreated. MACROME TREATED. 
thas worked on. INo. # Holes drilled. Tome. No. of Holes drifted, hovel 
Grey Cast Iron 339 | 8 hours 1001 aS hours 
— ——o — a | 4 ce Ss —— —— —— — 
0 ing | 
3% Nickel _ Hardening 5] Ee hepel 106 7) — 
5% Nickel ali Hardening | 40 | 16 Sieens 100 8 oui 
| 
| Macrome Treatment is a special toughening treatment applied to all types of 
cutting tools, after the usual hardening and tempering, and takes only 24 hours from 
receipt to re-despatching. The steel treated is affected throughout (not merely on 
the surface) so that the benefits are not lost by regrinding. 
Its value to you can be summed up as follows :— 
| (1) Considerable time saved in setting-up, grinding, etc., and often speeds and ‘ 
\ feeds can be increased—thus speeding up output. 





(2) Longer tool life overcomes the difficulty of inadequate deliveries and 





the need of importing tools. Did you receive our 
(3) Big savings in tool costs. = Circular letter? 
Send AT ONCE for details— It read as follows : 


“« The Macrome Treatment is now recognised 


by the big firms of this country and also 
by Government concerns as an important 
factor in speeding up output and over- 
coming the tool shortage. 


; 
Nh a —_———— |_ ] M ' F E 'D) | SS The supply of high speed tools is now a 
: matter of serious concern to all manu- 
: 





facturers. Weare able and willing to 
help the situation by treating all your 


D Dept., HAY M j LLS, BI RM j NG HAM, Eng. tools at a cost which is negligible, and 


Telephone : VIC. 1283-4 will arrange to collect and deliver. 


We are anxious to do all that we can to 


Manchester Office : London Office : ease this serious situation, regardless of 
62, MARKET STREET, KINGSDOWN, MERSTHAM, SURREY any question of profit.” 


Telephone: Blackfriars 1324 Telephone ; MERSTHAM 55 
SY 
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MAKE ENGINES 
LIVELIER 


No matter what your engine — Petrol, 
Diesel, Gas, Steam or Compressor — it 
will benefit from Clupet Piston Rings. 
Clupets are the only rings with the 
double-coil that adjusts itself auto- 
matically to cylinder walls as they wear, 
forming a gas-tight seal. 
perfect compression all the time, the 
prevention of over-oiling and greater 
all-round engine efficiency. 


Clupets are made in all sizes to fit all 
pistons —so fit Clupets at once. 





PUT BACK THE “ PULL” 
Sole Manufacturers : 

THE CLEWS PETERSEN PISTON 
RING & ENGINEERING CO. LTD. 
West Heath Works, Mill Lane, 
W. Hampstead, London, N.W.6. 











FOR ELECTRIC 
| STEAMorHAND 
| m\ POWER with a 

\ lifting capacity 
ie \ up to 50 Tons 








DERRICK CRANES 
* 


Wm. MORGAN «x CO, Lt. 
aon, aE jeceniee 


KILWINNING, SCOTLAND 











This means ¢ 


























F OR aircraft F.H.P. motors the import- 
ance of light weight is paramount. At the 
same time, to ensure high power output the 
requisite iron mass in field and armature 
must be assured. Consistent always with 
absolute reliability even on prolonged over- 
load, weight can be reduced in proportion 
as efficiency is increased. It is just such 
problems as these which our specialisation 
on F.H.P. motors qualifies us to solve. It 
is because we believe we have solved them 
within most exacting requirements that we 
invite all interested in F.H.P. motors—-and 
aircraft designers in particular, to consult us. 


The typical example illustrated is our 
Model H.S.L. It measures 74” in 
length over flange, weighs 84lbs. and 
develops a generous 1 b.h.p. at 5,000 
r.p.m. The many aircraft applica- 
tions of motors of this type will 
readily suggest themselves. 











MORE POWER-ZESS WEIGHT 








CROYDON ENGINEERING CO., LTD., COMMERCE WAY, PURLEY WAY, CROYDON 





Telephone : Croydon 4125/8 





Pitchford 





RM 


STEEL FRAMED BUILDINGS 








For 
Engineering 
Workshops, 

Foundries, 
Mill 
Buildings, 
Harbour 














Snipe 
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CATALOGUE 
EDITION ‘A’ 
ON APPLICATION 











LONDON; 59-60, GRACECHURCH ST., E.C.3 
ni 


BROWNLIE 


POSSIL PARK, GLASGOW 
PT un 


RRAY, 
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ENGLISH ELECTRIC 
Pricer’ 


oe circuit 
fresalkents 


sh 5 nto CLAS ORE 
“wari Se as 





1. Group of Type OKH3C Oil Circuit Breakers. 


2. Type OKH3C IikV. SOOMVA. Breaking 
Capacity Oil Circuit Breaker. 


3. Type OKH2C I1IkV. 250MVA. Breaking 
Capacity Oil Circuit Breaker showing spring 
closing mechanism. 


These Breakers are designed for service on E.H.T. 
systems where a medium breaking capacity duty is 
required and possess the following distinctive features : 


@ Portability. 
@ Compactness. 


@ Ease and rapidity of 
installation. 

@ Spring operation ob- 
viating auxiliary supply 
for closing. 


@ Solenoid operation if 
required. 


@ De-ion grid contacts. 
@ Low maintenance. 





For further particulars apply to :— 


Switchgear Dept., Stafford. 





= THE 


ENGLISH ELECTRIC 


COMPANY LIMITED 


STAFFORD - BRADFORD RUGBY PRESTON 











Y. P, WZ b desewe 5 GOOD MARKS” 






FOR HAND AND 
MACHINE MARKING. 


John Meer look ate 


CLEVELAND WORKS, MILE END, LONDON.E.| 





MECHANS LIMITED, 


Engineers & Contractors, 
SCOTSTOUN IRONWORKS, GLASGOW 
LONDON OFFICE: 

10, Princes Street, Westminster, 5S.W. 1. 
See Illustrated (groieent appearing every 





UR d i 








WOOTTON BROS., LTD. 


COALVILLE, NEAR LEICESTER. 
Telegrams : Wootton, Coalville. 
srickworks Plant. Sanitary Pipe Piant. 


CLAY-WORKING PLANT. 


Colilery Plant. Genera! Miliwrights 


tae ‘RAPID’ 
seranaTion MVC Lai 
SEPARATORS 


The RAPID MAGNETTING MACHINE Ce. Ltd. 
MAGNET WORKS. LOMBARD ST., BIRMINGHAM [2 














| SUTCLIFFE SPEAKMAN & Co., Ltd. 


BRASS STAMPINGS 


LEIGH LANCS. 











London Office: 66, Victoria Street, 5.W. 1. 











THOMAS £6 BISHOP LTO 
3? TARERMACLE ST. LONDON EC2 











L.E.H. 


HYDRAULIC 
MACHINERY .. 





/ e jor ft 2 , 
This Multiple - Plate ag Press was 
designed, with its auxiliary equipment, for 
the handling of a difficult material by a 
specific process. 

We are able to advise upon and design equip- 
ment of this nature owing to our wide 
experience in every branch of hydraulic work. 
May we put up a proposal and estimate for solving 
your special problems hydraulically ? 

Send for our booklet on Hydraulic Valves, No.104/37 












THE LEEDS ENGINEERING 
AND HYDRAULIC CO. LTD. 


Ro - LEEDS 


Teleph Ss y 72002. Telegrams: Pumps, Rodiey. 
gras ABC. Sth Edition, Marconi International. 


QDLEE. « 








PNEUMATIC INTAKE 
PLANTS 


H. J. H. KING & CO., LTD. 
Engineers 











NAILSWORTH, GLOS. 











R. GOODWIN & SONS Simic L™ 


Ivy Mouse Foundry, HANLEY. Stoke-en-Trent 














FOR WATER, OIL, TAR, 
PETROL. ONLY FOUP 
WORKING PARTS. 


British Made and 





British Owned 
: t” bores These are 
rf om 
: 4 Plunger Pumps 
Oe with 
. 1 * e 
:  — Rotary Motion 
4 > Capacities 8 to 50,000 G.P.H. 
® » Heads up to 1 5Oft. 
H 3} Suction 25” without priming. 
= REVERSIBILITY 
} 6 Flow same direction witn 
» 10 change of rotation. 
: Conversely flow may be 
& = ana still reversed without chanze 
§ larger sizes of direction 
> 





Rotoplunge Pump Lo. I 
8 VICTORIA N TMINSTER Swi 


us 
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| OIL..COAL * 


N 1938 this country imported mineral oil to 
the value of £46,000,000, only 8%, of this 
from British Empire countries. 

Some of this oil was used for firing metallurgical! 
furnaces. Many of these furnaces could have been 
fired equally well with British Coal. This would 
have effected a great saving in fuel costs and 
helped to reduce our adverse trade balance. 
TO-DAY IT IS MORE THAN EVER IMPORTANT 
THAT BRITISH COAL SHOULD BE USED 
IN PLACE OF IMPORTED OIL WHEREVER 
POSSIBLE. 

An oil-fired furnace can readily be converted 
to pulverized-coal firing. 

Let us tell you if the Atritor Unit Coal Pulverizer 
can be used to advantage on your work. 

There are 1,500 Atritors in successful opera- 
tion throughout the world. Write to the 
Atritor Dept. 





ARE YOU BUILDING UP YOUR NIGHT-SHIFTS ? 
ARE YOU EMPLOYING WOMEN ? 
ARE YOU TRAINING UNSKILLED LABOUR ? 


ALFRED HERBERT LTD., COVENTRY 
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Sliding and Surfacing 
super-speed Lathe 


42in. (1070 mm.) CENTRES 


Single or Double Bed. Made in sizes from 18” to 
96” Centres and length to suit any requirements. 





Makers of SCOTTISH MACHINE TOOL CORPORATION LTD) 


LATHES, HORIZONTAL BORING G. s A. HARVEY 


LIMITED 


and MILLING MACHINES for MACHINE TOOL MAKERS, ALBION WORKS 
HEAVIEST ENGINEERING WORK GOVAN, GLASGOW, sv; 


PHONE: GOVAN 72 GRAMS: GANDAH, GLASGOW 
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| ALFRED HERBERT LTD., COVENTRY 
| ALL MACHINES SHOULD BE 
WORKING NOW 


THERE ARE STILL MANY MACHINES NOT 
ENGAGED ON WAR WORK. 





WE ARE PREPARED TO BUY SUITABLE 
MACHINES AND TRANSFER THEM TO 
USEFUL WORK. 





THIS IS NO TIME FOR IDLE MACHINES. 


SEND FULL PARTICULARS AND PRICES. 


SAFETY VALVES 








FOR ALL INDUSTRIAL POWER | SPRING-LOADED SAFETY VALVE 
For normal pressure relieving require- 


dimensions reduced as far as practicable 
without sacrificing the sturdiness of con- 


INSTALLA TIONS ments. A compact valve with overall 





struction or efficiency in operation 
common to Hopkinsons’ Valves. 
Available as single or double valve. 





“HYDIS” SAFETY VALVE 


Recommended for high-capacity boilers 
on which it is desired to minimise the 
- number or size of boiler connections. 
Incorporates a high-lift feature which 
ensures a discharge capacity amounting to 
twice that of the ordinary type of valve. 


Available as single or double valve. 


3 “HYLIF” SAFETY VALVE 


Ensuring a maximum discharge capacity, 
the high-lift feature reduces the number 
of safety valves required, and the 
“Hylif” Valve is widely recognised as 
standard on the modern high-duty boiler. 











HOPKINSONS LIMITED :: HUDDERSFIELD 


LONDON: 34, NORFOLK STREET, STRAND, W.C. 2 








A524/3276 
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A.C. VARIABLE-SPEED 
COMMUTATOR MOTORS 


Speed Variation 


i # agg 


devices 














& LBs l 


7, 


Absolutely smooth speed change and stable 
operation over widest speed range. 
No internal or external resistances. 

No loss of efficiency. 


SIMPLE STARTING. 
By direct switching. No rheostat required. 


SPEED CONTROL. 
Hand, remote, or automatic. 


B T H | a Of C3 oD G 


THE BRITISH THOMSON-HOUSTON COMPANY LIMITED, RUGBY, ENGLAND. A2660 


re 
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AVY-UNITE 





This Bending Press is one of the{largest ever constructed. 
It is of the bottom cylinder, vertical type and!the top head can 
be adjusted to vary the daylight by means of electrically driven 


gearing. 
The press is operated by two sets of hydraulic pumps. 
Our experience in the design and construction of the heaviest 


hydraulic presses extends over 50 years and we have built many 
of the largest presses installed in this country and abroad. 


DAVY». UNITED 


ENGINEERING COMPANY LIMITED. SHEFFIELD. 


DUNCAN STEWART & COMPANY LIMITED, GLASGOW. 
DAVY ano UNITED ROLL FOUNDRY LIMITED, BILLINGHAM 
Associated with: United Engineering and Foundry Company, Pittsburgh,U.S.A. 
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NEW BLOWPIPES for 


OXY-ACETYLENE WELDING 


After long research and exhaustive 
practical tests The British Oxygen 
Company has produced two new 
high pressure oxy-acetylene blow- 
pipes, types C.H. and D.H., which 
incorporate several distinctive fea- 
tures and improvements over pre- 
vious types. These blowpipes are 
being used extensively in industry 
today and are doing much to 
help Britain’s War effort. 


THE BRITISH OXYGEN 
COMPANY LIMITED 


LONDON AND BRANCHES 


HEAD OFFICE: 


THAMES HOUSE - MILLBANK -«- LONDON, S.W.1 
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press with the friction discs 
and screw of the screw press. 


There is a complete range of ‘* Green- 
" bat’’ Screw Presses in all sizes from 
. 10 tons to 1,000 tons and in both low 
and high speed types. 




















ReaD 


They are specially suited to the rapid 
production of hot pressings in brass and 
other non-ferrous metals, and in steel ; 


ate a 
are 


ee 


















JuNE 28, 1940 THE ENGINEER 17 
GOVERNOR 
The press illustrated combines (SSS RENLAESES > Ae REE PICKERING TYPE, 
many features of the crank and wit souls Patent 
n -O' ear. 


SIMPLE, EFFICIENT. 


Jockey Pulley Abandoned 
Operates if Governor Stops 
from any cause. . 


Sole Licensees and Makers 


POLLOCK, MACNAB . 


HIGHGATE, 
Shettleston, GLASGOW 


Makers to War Office and 
Admiralty. 











DIESEL ES 
Illustrated Advertisement last and next week. 
GLENIFFER ENGINES LIMITED, 
Anniesland, GLASGOW. 


RICHMOND 
WELDING CO. BRADFORD 


FABRICATING 


Tel. Bfd.5405 IN ALL METALS 


‘CLYDE CRANES 


For STEELWORKS, HARBOURS, 

SHIPYARDS AND » 

LEVEL LUFFING CRANES. 
QGARDINE PATENTS.) 


CLYDE CRANE AND ENGINEERING CO., 
MOSSEND, Near GLASGOW. 
















































































they are also exceedingly adaptable to HERCALES, 
the production of cold metal stampings = 
and presswork. HOSE REPAIRERS 
.. for mending or joining 
' The product reflects the precision vet Sipe 
: which is built into the presses—uniform, OXY-ACETYLENE, 
} sharp, accurate work at high speeds : arg vor pata 2: 
: * = ‘liso screw couplings. 
of_ production. No special tools ; just hammer on. 
j NEWTON SALES CO., LTD., 
{ Features of the pr cares are the combined 73/74, Britannia Road, Fulham, S.W.6. 
| ejector, automatic spring reversing stops, 
steel tie bolts and many other details No more Working 
contributing to accuracy and efficiency. in the Dark 
( Write for our illustrated brochure ; GREENBAT’ POWER PRESSES 
é @ SP 10 
| 
b — 
| 
GENERATING SETS | 
| 
AND | 
' 
| ALL INDUSTRIAL 
APPLICATIONS | 
| 
TELEPHONE: STAFFORD 641 
W, H. DORMAN X CO, LTD., STAFFORD ESTABLISHED 1870 TELEGRAMS: DORMANS, STAFFORD 
kee 
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Stick to 
Schedule 


BY USING 


AB Cranes 

















We have now 7! years’ experience in the 
construction of all types of cranes, and through- 
out. that long period one of our mottoes has 
been “Speed with Safety.”’ If you have a 
contract to fulfil install a Butters crane and 
ensure success by being within your schedule time. 


BUTTERS BROS & CO. 


LIMITED 





LONDON 3-8 Duncannon St. W.C. 2. 
GLASGOW Maclellan St. S. 1. 


BIRMINGHAM | County Chambers, 
Corporation St. 
































ie hae = 


furnaces 


__JuNE 28, 1940 


One of a large battery of gas-fired 
-typical of those used in 
modern heat treatment plants in 
motor car and aeroplane engine works 





Heat treatment jobs 
ordinary or ACCURATE 


Whatever the degree of tem- 
perature control the process 
needs, gas equipment can be 
relied on completely—whether 
the means is a simple tap, a bi- 
metallic thermostat or a com- 
plex potentiometric controller. 


Gas is a cheap controllable 


fuel too. Its use has therefore 
spread rapidly throughout 
industry. To-day more than 


ever factories depend upon the 
economy of labour and speedy 
heating up of gas equipment, 
and in every branch of arma- 
ment manufacture gas-fired 





furnaces now play an im- 


portant part. 


Whether the work is handled 
continuously or in batches, 
whether the temperature is the 
500°C. of the light alloy treat- 
ment furnace or the 1300°C. 
of the high-speed steel furnace, 
gas-firing is good modern 
practice. 


* ‘THE CONTROL OF 
GAS-FIRED PLANT’ 


and other useful books 
on the Industrial uses 
of Gas will gladly be 


sent on request. 











RELY ON 


AS 


FOR TEMPERATURE CONTROL 





* Expert advice on gas-fired equipment may be had through: 


Gas Industry House, 


BRITISH COMMERCIAL 


1 Grosvenor Place, 


GAS, ASSOCIATION 


S.W.1 
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he Story 


emt 
“QUEEN ELIZABETH* 


Ea, 
“QUEEN MARY* 


ti 


* NORMANDIE” 


‘HE maintenance at sea, 


service conditions, 


cream of the Allied Mercantile 
Fleet calls for the employment of 
refractories of proved reliability. 
GLENBOIG products are in use in 


the boilers of the three 


monsters in this photograph—the 


‘Queen Elizabeth’’ — 
Mary ’’ — ‘‘ Normandie.”’ 


‘* Queen 


under 
of the 


ocean 


behind Sea Power 








FIREBRICKS 


THIS ADVERTISEMENT IS ISSUED BY THE GLENBOIG UNION FIRECLAY CO. LTD., 48, WEST REGENT STREET, GLASGOW. 
SALES FOR ENGLAND, WALES AND EXPORT HANDLED BY GENERAL REFRACTORIES, LTD., GENEFAX HOUSE, SHEFFIELD, 10. 


a ftedale 
Craven Bros. Crane 


cranes 


Loughborough 











MACHINE & HAND TOOLS 
DIRECT FROM U.S.A. 
New, Rebuilt and Second-hand Machines 
by Reputable Firms. 
SEND YOUR REQUIREMENTS TO 


EDGE & Co., Ltd., 26, Hanover Sq..W.1 
Tel: Mayfair 9636 




















HYLAND HYDRAULIC (on) PUMPS 


HIGH-PRESSURE 
PUMPS FOR 
PRESSES, Ete. 
See Display Adct. 
June 7th issue 
HYLAND Ltd., WAKEFIELD 























W. T. ELLISON & Co. Lto. 
TURNSTILES 


OF ALL DESCRIPTIONS 


GENERAL ENGINEERS 
BRASSFOUNDERS 


ENDLETON, MANCHESTER 
Pencieton © Grams YT 


urnstiles, Manc.” 













P 


Phone 


b FIECTROMAGHETS [1p 


LIFTING MAGNETS 
CLUTCHES, CHUCKS & 
MAGNETIC SEPARATORS 
for all purposes. 


@, HIGH STREET, ERDINGTON, 
BIRMINGHAM, ENGLAND. ’ 


























! CRANKSHAFTS 


MACHINED COMPLETE 


@ All types of forgin 
© All spect steels if stock 


STRINGER & CO. (sHerfieco) LTD. 
WINCOBANK STEEL WORKS, SHEFFIELD 



















“So you don't 
need SMOOTH-ON! 





Ms, 


"THIS man knows that Smooth-On 
No. 1 is simple to apply, makes 
dependable repairs, costs very little, 
and puts the defective part back into 
trouble-free service in a hurry. 
Usually a leaky pipe joint or con- 
nection can be sealed with Smooth-On 
without disassembling, and in the case 
of a cracked boiler section, tank punc- 
ture or similar emergency, a quick, 
cheap and permanent Smooth-On repair 
makes a mere incident out of what 
might otherwise be a catastrophe. 
Smooth-On holds in any metal, 
against gas, steam or water pressure, 
and is not impaired by vibration or 
extreme temperature change. It restores 
perfect tightness at stripped or loosened 


Distributed by Walter P. Notcutt, Ltd., Notcutt House, 


London, S.E.1, and carried in stock by leading dealers and supply houses. 


Made by Smooth-On Mfg. Co., Jersey City, 


screws, bolts and nuts. Seeing is believ- 
ing. Make any fair test and you will be 
convinced. 

To assist in determining correct 
application and getting good results, we 
have issued the SMOOTH-ON HAND- 
BOOK, which explains all Smooth-On 
compositions and their uses, and con- 
tains simple instructions and working 
diagrams for stopping leakage and 
tightening loose parts under all sorts of 
conditions. This booklet should be con- 
sulted whenever the repair procedure is 
in doubt. Having a small supply of 
Smooth-On ready for an emergency is 
also a wise precaution. 


Write for this | 


besltiee— SMOOTH-ON | 








Buy Smooth-On in 
I or 5-lb. can or 
larger keg. 





Southwark Bridge Road , 





N.J., U.S.A. 





Do it with SMOOTH-ON 








For Particulars of 


“The Engineer” Series of Technical Books 


Address: CONSTABLE & CO,, 





10 & 12. ORANGE 8T,, W.C.2, 








WILSON AIR COMPRESSORS 


Fixed and Portable, Petrol, Diesel and Electric Motor Driven. 


AS SUPPLIED TO 
THE WAR OFFICE 
AND OTHER 

GOVERNMENT 
DEPARTMENTS. 


Used by Engineers 
the world over. 


TELEGRAM 
“ COMPRESSOR,” 


ALEX. WILSON (ABERDEEN) L"™- 


Ashgrove Road Engineering Works)s ABERDEEN 





Two-Stage Portable Diesel Engine Driven 
Water-cooled Air Compressor. 


1, 2 & 3 STAGE. 


CAPACITIES FROM 
10 to 1000 CUBIC 
FT. PER MIN. 


FOR PRESSURES 
UP TO 1000 LBS. 
PER SQ. INCH. 


TELEPHONE 
3192 











rN 


i |: 





CALENDERS, MIXERS, 


CORK MILLS, SCRAP, OXIDISING, 
PRINTING (FLAT & ROTARY), 


Cs G AND ALL OTHER MACHINES. 


LINOLEUM AND FLOORCLOTH FACTORIES 


LVILLE- 


3) 


COMPLETELY £QU/PPED. 


LU) Jad 4s i‘ 


KIRKCALDY. SCOTLAND. 
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Prevent waste of essential fats 


Ordinary hard soaps contain as much as 
80% essential fats and, even in normal times, 
are uneconomical to use. They quickly 
waste away by immersion and superfluous 
rubbing. No wonder more and more em- 





and cut your soap costs 


BY USING——-———| 


‘HOMACOL’ 
LIQUID SOAPS 








LIQUID SOAP 


ployers are turning 
COL to the ** Homacol”’ 
Liquid Soap System ! 
**Homacol’’ Liquid 
Toilet Soap provides 
a superior method 
of washing yet uses 
as little as 15% of 
fats (thus conserving 
National resources). 











The soap, which gives a rich cleansing lather. 
is rationed drop-by-drop from a hygienic 
dispenser—without waste, without risk of 
contamination. 


are available in a full range of tilting and 
rigid models. Full details are shown in our 
illustrated catalogue, which will be sent free 
on request. 


Concentrated, highly efficient, strongly de- 
tergent. Goes further than ordinary soap, 
scours, disinfects, deodorises and removes 
grease and stains. Amazingly economical— 
only a small cupful to a bucket of hot water. 
Supplied in 5, 10, 20 and 40 gallon returnable 
drums. 


HORTON DISPENSERS 


“HOMACOL” LIQUID 
SCRUBBING SOAP 


Write for fully descriptive catalogue * C’: 


HORTON MANUFACTURING CO., LTD. 
reteond’|GKMANSWORTH, HERTS. 








Telegrams : ™ Liquisoba, Rickmansworth."* 


HORTON 











ALL TYPES OF LOCOMOTIVE AND MOBILE 


HENRY J. COLES, LIMITED 


Phone: Derby 45436/7. Grams: “Coles, Derby.”’ 


CRANES 


DERBY, ENGLAND 


BUSH, HOUSE, LONDON, W.C.2. 
Phone: Temple Bar 3671-2. 





Ee ae Papers, Films, Lid. ABER 


Photographic Paper 4 
REFLEX and BROMIDE 


mm (verona 


Plates, 














STECHFORD 


BE sevmncu. A 





Every feature which makes for Reliability and 
Efficiency is to be found in Petter Super- 
scavenge Diesels. Made in two to six cylinder 
units of 624 BHP per cylinder at 500 r.p.m. 
they have been adopted by many Munici- 
palities, Public Bodies and Industries for 
all duties. 


Specify 


ae DY we a ji 
Lovie SUPERS 


i 
Ve Gt 


oe ie 


anusacturers 





Write to the M S LTD 


ETTER 


LOUGHBOROUGH 





— tor Every Purpose nee 


The Petter range of Power plant comprises 
Oil Engines from 14 to 375 BHP vertical and 
horizontal types, electric generating, pumping, 
air compressing and combination sets of 
every description. Appropriate catalogues 
with full information sent post free to any 
address upon application. 








CAVENGE E 


















Steam and Superheater Tubes 
De-Scaled per year 


As well as above we manufacture 
all types of Straightening Machines, 
Reeling Machines, Countersinking 
Machines and Rivet Making Plant. 








Machine suitable 
for dealing with 
both Steam and 











Superheater Tube 


Crow, Hamilton & C° L” 


GLASGOW,s.1 SCOTLAND. 











THE gs SPECIALISTS. (ON ADMIRALTY WAR DEPT._AND es LISTS). 
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ENISPEED’ GEARED 
- MOTORS |} 50 ysers oF 


EFFICIENCY 
TYPE 


DOUBLE 
REDUCTION 
WORM 
GEARED 
MOTOR 


RADIATION 
WORM GEARED 
MOTOR 


VERTICAL 
FLANGE 
MOUNTING 
GEARED 
MOTOR 


SMALL 
POWER 
WORM GFAR 


sa forthe Efficient 


Driving of all RUBBER-BONDED-TO- 


classes of 


akin METAL COMPONENTS 


Conveyors etc. 


HORSE POWERS UP TO 150 H.P. GEAR 
RATIOS UP TO 50,000/1 FIXED OR 
MULTIPLE SPEED OUTPUT SHAFTS. 


We have the widest range 
of Standardised Geared 
Motor Units in Designs 
and Sizes to meet all 
general industrial require- 
ments. 


Output Shafts Any Angle— 
Horizontal to Vertical— 
Units can be Floor, Wall, 
Ceiling or Flange Mounted. 


Fully descriptive catalogue giving Stan- 
dard sizes, Dimensions, Speeds available, 


If you are having 
difficulty in getting 
supplies, we want 
to help, regardless 
of past or future 
orders, absence of 
profit, or our own 
convenience. If we 
can help please 
write us at once. 


Power Output, etc., will be forwarded THE MANGANESE BRONZE & BRASS CO. LTD 


oa neque WATLING STREET, DUNSTABLE. Phone: DUNSTABLE 533 


CROFTS aranetns LP BRADFORD 


MA MILLGEA 
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PRESSED FOR TIME? 


HERES YOUR SOLUTION, ~ 


Gingle actin VOGGLE PRESS 


This Toggle Press, designed by Standard Telephones and Cables Limited to 

E geoste their own manufacturing requirements, has been added to the Stanelco 
range of tools. It has proved eae gr successful and should find a place 
in every workshop where apparatus of this kind is necessary. 







Specification 
Weight - - - - 130 Ib. Adjustment on ram - - gin. 
Overall height - - - 2é4in. Size of table - -  6in. x 8 in. 
Maximum stroke - : - 12 in. Centre line to back face - - in. 
Maximum tool height with ram down Diameter of hole through bed - 2 in. 
and adjustment up - - Asin. Diameter recess for punch shank 1 in. 


May we arrange to show you how it would help on your own jobs ? 


Stumeleo Paoducle 


PROPRIETORS: STANDARD TELEPHONES AND CABLES LIMITED. Single Action Toggle Press 


FERNDOWN - NORTHWOOD HILLS - NORTHWOOD -: MIDDX. 
Telephone: PINNER 4885 





























BOROUGH of SLOUGH 


SEWAGE WORKS., 
MESSABS. G.B. KERSHAW & KAUFMAN 
Consulting Engineers: 










GWYN NES - 
PUMPS LIMITED 
HAMMERSMITH W.6. 
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LONDON OFFICE: 

21, TOTHILL STREET, 
WESTMINSTER - S.W.I. 
PHONE: WHITEHALL 7127 


WORKS—GILDERSOME FOUNDRY, LEEDS—RALETRUX IRONWORKS, DURBAN—KIDDERPORE WORKS, CALCUTTA 








HEAD OFFICES: 
RALETRUX HOUSE, 


MEADOW LANE, LEEDS. 
TELEPHONE: 2.0.0.0.4 LEEDS 





BRANCH OFFICES AT — P.O. BOX 5744, JOHANNESBURG — P.O. BOX 1007, DURBAN — P.O. BOX 410, LUANDA — 
P.O. BOX 101, LOBITO — P.O. BOX 161, PORT LOUIS (MAURITIUS) — P.O. BOX 1446, CAIRO — P.O. BOX 23, CALCUTTA. 


CABLES : “*RALETRUX’’ (ALL OFFICES) 
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TRUCKS | Br 


LEEDS. 


We manufacture countless thou- 

sands. Our new patterns 

(equipped with  self-greasing 

wheels running in ball and roller 

bearings) are the best money 
can buy. 



































TIPPING 
W AGONS 


We make all types from the 
small half-ton size up to the 
big 15-ton Wagons which auto- 
matically empty their load. We 
keep thousands in stock. 





























ESTATE 
CARS 


We build large quantities for 
Sugar and Sisal Estates; they 
are equipped with our Ball- 
Bearing Axleboxes and only need 
lubrication once per season. 
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MAKERS OF LIGHT RAILWAY EQUIPMENT OF EVERY DESCRIPTION 
SOLE SELLING AGENTS FOR —- STEAM and DIESEL LOCOMOTIVES W— oF att sizes anb Trees 


BUILT BY THE HUNSLET ENGINE CO. LTD. 
(INCORPORATING KERR, STUART & CO. LTD. AND THE AVONSIDE ENGINE CO.) 


——— eS SSS 88 ee 
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May we send 
you a copy 





ESCALOY-—The NEW Cemented Carbide for 
machining synthetic substances and alloys at very 
high speeds. Brochure willingly sent to responsible 


officials in the United Kingdom and Eire. 


ENGLISH STEEL CORPORATION L"® 


j OPENSHAW ‘ MANCHESTER ° 
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SPECIAL 


HIGH PRESSURE CYLINDERS 
and BOTTLES eo 

for STORAGE and TRANSPORT / &S 
of AIR and GASES. 














Manufactured in sizes varying from 
small Cylinders of approximately 
38 Cubic Ins. (0°62 Litre) capacity ss 
up to bottles of 28 Cubic Feet (800 figs 
Litres) capacity and a maximum EK) 
length of 14 feet (4°2 Metres). 


WRITE FOR BROCHURE E86 


Vickers Armstron 5S | 


ELSWICK WORKS, NEWCASTLE-ON-TYNE 


LONDON OFFICE: VICKERS HOUSE, BROADWAY, WESTMINSTER, S.W.! 


P Phoenix Shopmaster 
Thousand Uses in ~ Workshop 











Gveral Dimensiond:Hetghl 36m Witt l6im. Depth 15% 


appearance of he 
Phoenix Shopmaster iz 
Rae 


and aso SOW 


ae f ela dui 
4416 GY Jd tage 


scom provided a 4 e | MACHINE TOOLS] | 
fo | |) EH.JonesL™ 


ese ee Phone Telegrams 
Colindale 7272-5 - EDGWARE RD, THE HYDE.LONDON.NW - Garentools Ryde London 
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THE INDUSTRIAL 
SPEED UP— 


EFFICIENT LUBRICATION 
IS 


VITAL 


Every experienced engineer under- 
stands the value of efficient lubrication. 
Lubricant is the “life blood” of the 
machine, and in these days of intensive 
production with machines working 
night and day, week in, week out, it is 
of vital importance to guard against 
breakdown. Tecalemit high pressure 
lubrication has been brought to a fine 
art through years of practical expe- 
rience in its application to every class 
of machinery, and is now universally 
recognised by designers of plant as 
the most effective means of ensuring 
trouble-free working and long life for 
all moving parts. 


Submit all your lubrication problems 
to: 
INDUSTRIAL DEPARTMENT, 
TECALEMIT LTD. 


GREAT WEST ROAD, BRENTFORD, Mddx. 
Telephone : EALing 666! (12 lines) 





“* Radial’’ Lubricating Grease Pump. Model 17850 
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EES BESS « ty-Power” 
HYDRAULIC RIVETERS 


The truck frame assembly line illustrates the 
convenient handling and high speed operation 
of Hannifin “‘ Hy-Power ’’ hydraulic riveting 
equipment. The use of ‘‘ Hy-Power ’’ port- 
able units allows bringing the riveter to 
the work, with most convenient assembly 
of the various frame parts, and fast, steady 
production. Duplicate riveters are pro- 
vided at each station for simultaneous 
operations on each side of the frames. 
Balanced suspension allows ample radius 
of action and makes handling easier. Each 
riveter is served by an individual ‘‘ Hy- 
Power” hydraulic pressure generator. 










174-ton “ Hy-Power *’ Hydraulic Riveter. 
SOLE FAGENTS':— 


aROWUAY’ 


CARLISLE ROAD, HENDON, LONDON, N.W.9 


PHONE: COLINDALE 8681 (5 LINES) GRAMS: RETOOL, HYDE, LONDON 
BIRMINGHAM : Somerset House, 37, Temple St., Birmingham 2.—Midland 6702 








35-ton “ Hy-Power ’’ Hydraulic Riveters. 






High speed operation results 


FASTER AND EASIER FRAME ASSEMBLY. from the automatic, push 


button controlled riveter cycle which is exclusive with Hannifin “‘Hy-Power’’ equipment. 
includes: 1. Rapid advance stroke until the die touches the rivet; 2. Automatic high pressure working 
stroke; 3. Automatic reversal at peak pressure; 4. Rapid return stroke. 
pressure generator idles at zero pressure between cycles. All the operator does is position the riveter and 
press the control button. Operating cycles range from 14 to 3 seconds for 3 to 4 inch stroke units. 


Hannifin “ Hy-Power ’’ hydraulic equipment is delivering greatly increased production and convenience to a wide 
range of operations requiring the application of pressure. Portable and stationary units are available in capacities 
from 7} to 50 tons capacity for riveting, punching, pressing, 
press-assembly, stamping, forming, and similar work. 
42 illustrates many standard types, and may point the way to 
important economies for you. 


This cycle 


The motor driven “‘ Hy-Power”’ 


Bulletin. 


Write for your copy. 
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y KLLISON 


ELECTRIC MOTOR 


STARTERS 
are reliable... 
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The illustration shows Ellison Starters 
controlling a 65 h.p. electric motor 
driving twelve milling machines, and 
a 25 h.p. motor driving five scourers 
in a Yorkshire Cloth Mill. 

In addition, Ellison starters are 
used to control motors driving looms, 
rag pulling machines and carding 
and condensing sets, and an Ellison 
circuit breaker controls the whole of 


the supply to the Mill. 


Photograph by courtesy of the “ Electrical Review ” 


The electric motors were manufactured and installed by 
Messrs. Brook Motors Ltd. 
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CENTRIFUGAL PUMPS 


HEADS UP TO 180 FEET. 
OUTPUTS UP TO 100,000 GALLONS PER HOUR. 


“Pulsometer’’ BEX and LEX pumps have specially large diameter 
shafts and two external bearings which support the shaft without help 
from the stuffing box bush. 































These robust pumps are strongly recommended for arduous duties. 
May be direct coupled or belt driven. 
Write for List No. 2508. 

















“Bex Type Pump. 


uu. Oulsometer Engineering C21? Reading 








The shi Company Ltd., Permutit House, ene Ly rz Henn, W.4. Phone CAismick 6431 





PECKETT & SONS, Ltd., Bristol 


Telegrams PECKETT, BRISTOL Lenden Representatives : FERGUSON & PALMER 
9, Victoria Street, Westminster, S.W.1 


Speciality : TANK 
|| LOCOMOTIVES 


of all Descriptions, and any Size or Gauge 
FULL PARTICULARS ON APPLICATION 
























THOS. FIRTH & JOHN BROWN ITD. ee ~ SHEFFIELD 
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[HE GLASGOW ROLLING STOCK & PLANT WORKS 


HURST, NELSON & CO., LTD... 


BUILDERS OF RAILWAY CARRIAGES, WAGONS, 
BRLECTRIC CARS, and every other description of 
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RAILWAY and TRAMWAY ROLLING STOCK, 





Makers of WHEELS, AXLES, RAILWAY PLANT, Fonewies, 
SMITH WORK, AND TRON AND BRASS CASTIN 
Registered O Office and Chief Works: ig 
Sheffield Office: Town Hall Chambers, 87, F. 
London Offices: 29, Great St. Helen’s, Bishopsga 
See illustrated Advertisement page 32 last paante H.C 


R. Y. PICKERING & CO., LTD, 


(ESTB. 1864.) 
MANUFACTURERS OF 


RAILWAY CARRIAGES, WAGONS, 
TANK WAGONS, TRAMCAR and 
‘BUS BODIES, WHEELS and 
AXLES, FORGINGS, MOUNTINGS 
and CASTINGS. For Home, 
Colonial, and Foreign Railways. 


w IsHA W— SCOTLAND. 
LONDON OFFICE: 
10, Iddesleigh House, Caxton Street, S.W. 
G. R. TURNER, LT”: 
Manufacturers of 


RAILWAY aes STOCK & —— MACHINERY 
Home and Abro 








Specialities : 
Railway Wagons of every description. 





Tipplers. 


| LEDWARD & BECKETT, LTD. 


PARLIAMENT MANSIONS, VICTORIA ST., WESTMINSTER, S.W.1 


(Opposite Post Office) 


Makers of EJECTOR 


CONDENSERS 


for TURBINES or RECIPROCATING ENGINES 


AUTO. VALVES, VACUUM BREAKERS, ETC. 


Catalogues on 
Telephone Number: Abbey 5429. 





Telegraphic Address: Preferment, Sowest, Londos 





J. E. HALL L?°.. 


ENGINEERS, DARTFORD, KENT. EST. 1785 
TELEPHONE: DARTFORD 3456 


LONDON OFFICE: 10, ST. SWITHIN’S LANE, E.C 
TELEPHONE: MANSION HOUSE 981! 


REFRIGERATION 
FOR LAND AND 
MARINE PURPOSES 
LIFTS. & ESCALATORS 








| BOOTH CRAN 


JOSEPH BOOTH € BROS.LTD. 


RODLEY LEEDS 























Colliery Screening Plants. Elevators & Conveyor. 


TUFNOL 


The Material of Unlimited 
E.L.ison INsuLATIONS LTD., 
PERRY BARR, BIRMINGHAM, 22 


Uses 





Steel Headgears and Kep Gears. Purging Steelwork. 
Haulage Gears. ging & Castings. 
Chief Works & Office: LANGLEY MILL i OTTINGHAM 
London Office . 32, Victoria Street, S.W.1 
Illustrated Advert. in Issue of May 24th, page 5. 


GLOUCESTER [uy | | 








LIMITE 


MALLEABLE IRON CASTINGS in Black-heart 
& White-heart, HIGH DUTY GREY IRON 
CASTINGS, WROUGHT IRON PULLEYS 
Phone Gloucester 3041. Grams Pulleys, Gloucester 
Address» EMLYN WORKS + GLOUCESTER 

















ALLOTT BROS 
& LEIGH LTD 
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~—|————JHE KEY ENGINEERING GCO., LTD. 








‘Keep your steam hot and dry 
by installing . 


“Simplicity” 
» STEAM TRAPS 













HUMPHREYS 





OLDHAM, LANCS| 








MADE IN SPECIAL METALS 
FOR SPECIAL PURPOSES 


SIMPLE—NOTHING TO GET OUT 

OF ORDER—LITTLE TO WEAR— 

NOTHING TO ADJUST—WILL LIFT 
DISCHARGE 


SMALL I} COMPARISON TO CAPACITY 

FREE DISCHARGE OF AIR—NO AIR BIND- 

ING—STEAM TIGHT—THE WATER SEAL 
ENSURES THIS 


FIRST ORDERS SENT ON 
ONE MONTH’S TRIAL 


4, QUEEN prea ST., LONDON, E.C.4 ELEVATOR RD., aoe 17 
2 lines) Telephone : TRAFFORD P. 7983, 

















EXCAVATORS 
DREDGERS 
GRABS 

PRIESTMAN BROS LTD 


EXCAVATORS HULL LONDON 








friction clutches 


it. OUTCH CO.LTD PHOEND. WORKS ¢ 
MINSTONE : SCOTLAND 4 








97 orntons 


FAMOUS 


ORLD 





National 


Economy 





LARGE QUANTITIES OF VALUABLE OIL CAN BE SAVED 
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i J ELECTRICAL 
_ SLIDE RULE 
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BY MANLOVES CENTRIFUGAL OIL SEPARATORS 





FULL PARTICULARS FROM 


Manlove, Alliott & Co. Ltd. 
ENGINEERS NOTTINGHAM 
Also— Messrs. BUCK & HICKMAN, Ltd,, Birmingham 


CHARLES CHURCHILL Ltd., Birmingham 
ALFRED HERBERT Ltd., Coventry 


+s e # er © +e. ‘a 














CRUSHING ROLLS, SCREENS, 





ELEVATORS & conveyors R. BROADBENT & SON, Ltd., Stalybridge 


BY GOVERNMENT 


lerbort Alors = 
LEEDS. 


PE AND ALL LEADING 
QUARRY OWNERS AND CONTRACTORS 


STONE-BREAKERS | 
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STRENGTH 
a aalsthadatidenmnmecananecausemttiress, 
SECURITY 


A 450 FT. WHARF WALL 


The illustration shows part of a 450 ft. long wharf extension. The whart 
wall is constructed of Dorman Long Krupp Steel Sheet Piling, K.11 section, 
35 ft. in length. 

Contractors: Christiani & Nielsen, Ltd. 

Engineer: D. M. Francey, Esq. 
Our Technical Department is at the free disposal of engineers and contractors 
for the preparation of designs and estimates for any work involving the use 
of Steel Sheet Piling. 


Descriptive booklet and full particulars will be supplied on request to 
London Office. 


DORMAN |LONG & CO., LIMITED, MIDDLESBROUGH 


London Office - - Terminal House, 52, Grosvenor Gardens, S.W.1 
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The picture shows the 


KEARSLEY | 
POWER STATION 


of the Lancashire Electric Power 


Company. 


ALL HIGH PRESSURE STEAM 
PIPES SUPPLIED AND ERECTED 
BY AITON & CO. 


OPERATING STEAM CONDITIONS 
625 Ibs. per sq. inch, 850° Fahrenheit. 


ITON 


QERBY 


==mfitted with 























ee 








a 


PF RTE NSE 





ht SEMEN PORE csi ste —ETERETIM: 


ac ominai ha 


ear RS hig onitin> 











iz 
Be 


Bi ah iat on Ce a 











AAA ais RRL yaa eR Sa 


PR 


31 








JuNE 28, 1940 THE ENGINEER 


Britain’s ‘KEY’ Industries 
PREFER 


SrseeQ. © 


+ MARK 


PRODUCTS 


POWER STATIONS Flue 
Dust Collection, Mechanical 
Draft and Pneumatic Con- 


veyance Plant 


COLLIERIES Main and 
Auxiliary Ventilation 


ENGINEERING Heating 
and Ventilation Dust Re- 
moval; Fans for Forced and 


Induced Draft 


. BREWERIES: Air Condition 
ay Drying Cooling and 


Ventilation 


MARINE: Air Conditioning 
Ventilation Forced and . ‘ 
Induced Draft requirements = at ie GRAIN SILOS 
} lection and Removal 
matic Conveyance inst: 


tions 


RAILWAYS Pneumatic 
Conveyance and Ash Extrac- 
tion Plant 


FOOD MANUFACTURE 
Air Conditioning; Cooling; 
Heating and Ventilating 
Steam Absorption Plant. 


PAPER MILLS Drying; 
Heating and Ventilating; 
Send for s ay . j ‘ Vapour Removal; Air Con- 
7 ditioning 


Sectional 4 <a 

: “ TEXTILE MILLS Dust 
Removal; Steam Absorption 
Air Conditioning 


Literature 


DAVIDSON & CO. LTD. SIROCCO ENGINEERING WORKS, BELFAST 


LONDON - MANCHESTER - BIRMINGHAM GLASGOW - NEWCASTLE - CARDIFF - BRISTOL - DUBLIN 





A 
Z on 


CROSSINGS 
STEEL RAILS % ACCESSORIES 


RAILWAY SIDINGS 


EQUIPPED AND LAID 
COMPLETE 


FERRO-CONCRETE SLEEPERS 











PUMPS 


WORTHINGTON-SIMPSON, LTD., 
QUEEN’S HOUSE, KINGSWAY, W.C.2. 


‘Phone : c 
Helborn 4271. “ Pumping, Westeent.”” 

















GOODALL CLAYTON& C919 


LEEDS 
CONVEYING PLANTS, BUNKERS &° 














| Walliork 


WORM AND SPUR GEAR DRIVES 











~ HODGKINSON’. ~ 


PATENT 


_ AUTOMATIC STOKERS 





FORD LANE WORKS, SALFORD 6, LANCS. 














EAST - 5495 
SAMUDAS WHARF. 


MILLWALL ,LONDON,E.14 









Diesel Engines 
Steam Engines 








...and tests the engine power 
output on the same test bench— 


The ‘Heenan’ Electric Dynamometer enables the engine to be motored 
over a wide speed range for running-in or research work, and tests the 
engine power output on the same test bench. It permits the power 
absorbed by individual parts of the engine to be accurately measured. The 
engine power can be recovered in the form of useful electric current. 


There are models to suit Laboratory Research, Production Testing, 
or a combination of both, in a wide range of powers and 
speeds. Each model is simple, convenient and reliable in operation. 


‘Heenan’ Electric Dynamometers are fully described in Leaflet 
92/2 E.G. which we shall be pleased to send you. 


pe? ELECTRIC 


DYNAMOMETER 








‘Heenan’ Electric Dynamometer recentiy supp'ied for 





HEENAN? OR FROUDE. LTD. 
ENGINEERS WORCESTER 


testing medium-speed Diesel engines for road vehicles, etc. 


The Measuring Gear is extremely sensitive; the controls 
and dials are conveniently grouped, and readings are 
strictly accurate. 
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RILEY FORCED 
DRAUGHT FRO 


Of primary importance 
every atom of energy an 
required, are the advantages th 
Draught Fronts offer over the obsolete 


Draught methods. For 


a necessity when b 
including slack, duff, and smudge coals 
high boiler efficiency is require 
When Draught is ba 


is imperative. 
rs, etc., these 


interposition of economise 
fronts are most valuable. 


cation, Riley Fronts can be app 


boilers and metallurgical furnaces. 


efficiency, adaptability 
burning fuels as stated above, 


Draught Fronts to every boiler. 


RILEY STOKER CO. 


NINETEEN WOBURN PLACE 


and 


reliability, 
apply Riley Forced 


LONDON 


NTS 


at the moment when 
d the utmost effort is 
at Riley Forced 


Natural 


ced Draught is practically 


urning all classes of small coal 
. Where 


d Forced Draught 
d through the 


air cooled 


With but slight modifi- 
lied to all types of 
For economy, 


when 


LIMITE 


wc.t 





CONDENS! 


GYNND) 


NURIIARIRS 


highest 





Scientifically designed to maintain 
ossibl i 
p € vacuum consistent with temperature 


of circulating water. 





Absence 

of pressure drop across condense 

ensures 
condensate temperature at least equal 


‘ 
© that corresponding to vacuum 





Test r 
esults actually show a rise in condensate 


temperatu 
p re above that corresponding to 


vacuum. 





Highest possible 
overall th 
plant obtained. ermal efficiency .of 


aie ee i 


NG PLANT 








T 
WIN SURFACE CONDENSER FOR 50,000 kW 


FOUR SETS SUPPLIED TO LARGE 


HICK 





ELECTRICITY 





TURBO-ALTERNATOR. 


UNDERTAKING. 


A.D. 70 A. 


ARGREAVES 





Telephone’:] 1373 (3 lines) 
Telegrams : ‘jHick;’ Bolton ‘ 


BOLTON D COMPANY LIMITED 


ENGLAND 





a NR lan nem ER. 





Eo MRS eRe Stee mest 
PES. 
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FISHER ¢ LUDLOW 
CA¢ 
PRESSING SPECIALISTS 


Below are illustrations of some pressings which 
may interest Engineers. 


a“ 
a 


Hand-made samples are produced quickly and 
chez ply in a department kept solely to render 
that service to customers. , 


he 9 U/ 5 


Font 
re 


ry 


INCH VOR. VANTIU ¢ 


FISHER & LUDLOW LTD 


5 Eh “ibghia 


va 


CA pO) zi 





and Company Limited, 
St. Ann’s Ironworks, Belfast 


London —— Cardiff —— Glasgow—— Manchester Bristol 


S. African Agents: The Dryden Engineering Co. Led., Box 815, Johannesburg 
S. American Agent: Mr. Charles P. Dixon, Calle Sarmiento, 470 Buenos Aires, Argentine Republic 








RICHARDSONS WESTGARTH-BROWN BOVERI LTD. 


a seme 
eis 
i @ ~~ Os 


a, 
TURBO-DRIVEN GAS EXHAUSTERS FOR 
COKE OVEN PLANTS. 


TURBO-BOOSTERS FOR GAS WORKS. 


TURBO-BLOWERS FOR WATER GAS 
PLANTS. 


RICHARDSONS WESTGARTH-BROWN BOVERI 1 
WORK S6VICTORIA STREET. 
LONDON, SMI. 


HARTLEPOOL ENGINE 
HARTLEPOL 








THE 
“RIGBY’S PATENT” 


STEAM or COMPRESSED AIR 
i AMMER 


(Patentees and Sole Makers) 


FITTED WITH OUR LATEST SPECIAL SPRING LOADED 
FOOT OPERATED SHUT-OFF VALVE WHICH COMPLETELY 
ELIMINATES ALL STEAM OR AIR WASTAGE 


Made in sizes up to 3 tons 
Prices and full particulars on application 
Also Makers of the “ ROSS-RIGBY " ELECTRO-PNEUMATIC HAMMER. 


R. G. ROSS & SON LTD., 


EGLINTON ENGINE WORKS, 
- PY ciate G LASGOW, Cc. 5. Fr Rigen lines 


LONDON OFFIC E@e¢aee GROSVENOR GARDENS, -5..40-" 
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HANDLING 


EQUIPMENT 


FOR HANDLING ALL TYPES OF 
MATERIALS AND GOODS 


We undertake the design and construction of 
handling plant for the transportation of all types 
of materials. Our long and wide experience 
enables us to prepare schemes for plant and 
equipment to meet every handling problem. 
Our specialities include pneumatic and 
mechanical handling plant for all purposes. 


The illustration shows a comprehensive system of 
“Simon” band conveyors for handling sacks at 
a large port warehouse. 


HENRY SIMON 


LIMITED 


CHEADLE HEATH, STOCKPORT 


_ JUNE 38, 1940 











One of the 17,000 BHP Runners for Shanan, India. 
Fitted with Stainless Steel Buckets, cast in Sheffield. 


(These are the most powerful Pelton Runners built in Great Britain.) 


BOVING & CO. LTD. 


56, Kingsway, 
LONDON, W.C.2 


have supplied water turbines designed 
and manufactured in Great Britain having 


an 


This figure includes :— 


48,000 
68,725 
70,500 
32,940 
33,600 
46,000 
60,000 
66,000 
63,000 
31,700 
25,500 
56,100 


aggregate output of more than 
752,000 B.H.P. 

BHP at TUMMEL Scotland 
» » SHANAN India 
»  » SIVASAMUDRAM India 
» w MANGAHAO N. Zealand 
» » WAIPORI N. Zealand 
» » WAITAKI N. Zealand 
» ARAPUNI N. Zealand 
» w WADDAMANA Tasmania 
» » TARRALEAH Tasmania 
» BURRINJUCK Australia 
»  » JORDAN RIVER Palestine 


» +» MAENTWROG, CWM DYLI Wales 


and DOLGARROG 














THE MOTHERWELL BRIDGE anpD ENGINEERING CO., LTD. 


0 © HEAD OFFICE AND WORKS Q) 
0 MOTHERWELL Oo 


Tel. Address: “ BRIDGE” MOTHERWELL 
Tel. Nu: bers: 40, 41, 42 








BRIDGES. ROOFS. STEEL 
FRAME BUILDINGS. 

CRANE GIRDERS. CRANE 
GANTRIES. RIVETED 

PIPES. KILNS AND TUBING. 
CHIMNEYS. TOWERS. 
PITHEAD FRAMES. PIERS. 
JETTIES. PONTOONS. 

DOCK GATES. CAISSONS. 
OIL STORAGE TANKS. 

WATER TANKS. TROUGHING. 
HYDRAULIC PRESSED WAGON 
ENDS. SLEEPERS. GUTTERS. 


PPE SPY APT Eppes 
Lf 


NEW ZEALAND 


NEILL, CROPPER & CO. 
AUCKLAND 





REPRESENTATIVES ABROAD 





SOUTH AFRICA 


DOWSON & DOBSON, LTD. 
JOHANNESBURG 





THE TRACTOR CO. 
OF EGYPT S.A.E. 





ood LONDON ADDRESS oo 
Oo 82, VICTORIA ST.., S. wa o 


Tel. Address: “MOBRICOLIM” SOWEST LONDON 
Tel. No.: 4183 Victoria 





BRITISH LICENSED MAKERS 
JOINTLY WITH THE WHESSOE 
FOUNDRY AND ENGINEERING 
"| CO., LTD. OF DARLINGTON, 
OF THE PATENT “WIGGINS” 
FLOATING DAY PONTOON & 
BREATHER ROOFS FOR OIL 
STORAGE TANKS. THESE 
ROOFS EFFECTIVELY STOP 
EVAPORATION LOSSES AND 
ELIMINATE FIRE HAZARD, 


EGYPT 





CAIRO 
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BASE OF A STANCHION WEIGHING 1/8 TONS 


WE HAVE COMPETENT TECHNICAL STAFFS AVAILABLE IN LONDON, 
BIRMINGHAM, COVENTRY AND DARLASTON FOR THE PREPARATION OF 
DESIGNS AND ESTIMATES, WHICH ARE ALWAYS AT YOUR SERVICE 


RUBERY-OWEN ip 


DARLASTON SOUTH STAFFS 
NDON: IMPERIAL LDINGS, 56, K MINGHAM OMBARD HOUSE, Gt ARLES St. COVENTRY: BRITANNIA WORKS, PAYNES LANE 


NGSWAY, W.C.2, BIRMIt 


«3 STURDIGEARS 


WILL GIVE YOU 
ia SERVICE 
ores NIGHT and DAY. 
or SPECIFY STURDIGEARS FOR 


EVERY DUTY 


FRANCIS SHAWé CO.LTD.| 


MANCHESTER I!. ENGLAND. 
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2 & te Sew. to Client’ sspecificetion Sie 
: vt. page 54, May. 17) dled 

AS. S. MADAN & CO. LTD., fe: 

OADHEATH, ALTRINCHAM. # 


M.F.M. FURNACES 


came’ for highest efficiency 


MANCHESTER FURNACES (1934), Ltd. 
Ashton New Road, MANCHESTER. 





GIBBONS BROS., Ltd., DUD 

Teleg.-Gibbons, Lower Gornal. Tele.-$141 Du 

Contractors to ADMIRALTY and WAR 0) 
PATENTEES & BUILDERS OF 


Regenerative & 
FOR ALL ENGINEERING WORK. 














ANGANESITE# 




















‘ Ui J UONU ' 
y Ui : J 
ryt 
i BEST FOR STEAM JOIN 





JCHN HUDSON AND CO.’S SUCCESSORS 
72, Cannon Street, London, E.C. 


o> 





ILTERING 
RILISING 


: BROTHERHOOD - RICARDO : 9 
FOUR CYCLE SLEEVE VALVE HIGH SPEED : : Priest Furnaces, clean gas, coal or 
i ae : a ee oil-fired, incorporate many patented and 
= ss ENGINES sf special features to give highest economy in fuel, 
ay PRES oS ea closest possible control of temperature and atmo- 
"ae pag ie sphere, low maintenance and operating expense, 
—_— Ns a ee with a high output of consistent and reliable work. 
ae 3 We specialise in complete plants, including 

: charging, control and handling equipment. 


PRIEST FURNACES LIMITED 


PETER BROTHERHOOD — LONGLANDS. _ teteeropt Dudings, High Street. 


PETERBOROUGH 


[ " SMOt sad rad q Jae 











" MORE HOURS 
< GRINDING FROM 
EACH DISC 


DEPRESSED 
\ CENTRE TYPE eae | IMPROVED 


- i . GRINDING 
~~ COMPOSITIONS 
FLAT TYPE 


Pe 


"FIRST WITH 
DISCS IN 1901 


For full details, prices, etc., of discs for all types of Grinding Machines send to 


W. J. DAVIES & SONS LTD. 


Tele. HOP: 1039.109, WESTON STREET, LONDON, S.E.1. Grams: ‘mery, Berm. Lond.’ 
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= CROSSLEY = 
CROSSLEY-PREMIER 


ENGINES 














VERTICAL DIESEL ENGINES: Land types 
and Marine auxiliaries 


Medium speed, 4-cycle,3 to 8 cylinders .. 1§50-1,0658.H.P. 
High speed, 4-cycle, | to 6 cylinders . 6-120 BH P 
Single cylinder, 2-cycle, with independent 

Scavenge Pump . fa é nH 11-23 B.H.P. 
Scavenge-pump type, 2 to 6 cylinders p- 55-165 B.H.P. 


SCAVENGE-PUMP DIESEL MARINE 
ENGINES 


Direct-reversing, 3 to 8 cylinders .. BP 75-500 B.H.P. 
Double cylinder, with reverse gear 2 50 B.H.P 


HIGH-SPEED DIESEL MARINE ENGINES 
Four-cycle—2 to 6 cylinders with reverse 

reduction gear .. ae = a 22-84 B.HP. 
Single cylinder with reversing propeller .. 6 B.H.P. 


HORIZONTAL DIESELS 
Single, double, and multi-cylinder—4 cycle 10-240 
Single cylinder—2-cycle “% > os 5. 

Slow-speed, straight line, multi-cylinder .. 225-93 
Slow-speed, vis-a-vis, multi-cylinder -- 300-3,000 


‘HORIZONTAL COMPRESSOR SETS 


From 675 to 3,375 cu. ft. at 100 Ib. pressure 


PETROL-PARAFFIN OIL ENGINES 
Single cylinder, 4-cycle horizontal 5 2}-7 B.H-P. 





600 B.H.P. Crossley six-cylinder Diese! engine. 


CROSSLEY BROTHERS LIMITED, 
OPENSHAW, MANCHESTER II. 


List of Manufactures 





DIESEL ENGINES FOR LOCOMOTIVES 


Heavy-duty medium speed, direct reversing 80-500 B.H.P. 
Heavy-duty medium speed, direct running 55-500 B.H.P. 
Light-duty, high-speed, 4-cycle ae by 6-120 B.H.P 


DIESELS TO USE WASTE OILS FROM 
CAR SUMPS 


Single-cylinder, 2-cycle ; s 2m 11-23 BHP. 
Horizontal, single, double, and multi- 
cylinder .. ; . 10-3,000 B.HP 


GAS ENGINES 


Single and double-cylinder _. ad ua 230 B.H.P. 
Straight-line type—multi-cylinder . 186-600 B.H.P. 
Vis-a-vis type, multi-cylinder ee .. 600-3,000 BHP. 


GAS PRODUCERS 


For use with Anthracite, Coke, Charcoal, 
Bituminous Coals, Wood Refuse, and 
Waste Fuels 


LIGHTING SETS 

Diesel—fully automatic “ Py 3-6 k.w. 
Diesel—direct lighting or battery charging 3 k.w. upwards. 
Petrol-Paraffin, battery charging pa 1-1} kw. 


PUMPING SETS—Diesel-centrifugal . 6-10 B.HP. 





1,000 K.W. Crossley-Premier pressure charged vis-a-vis Diesel. 


CROSSLEY-PREMIER ENGINES LTD., 
SANDIACRE, Near NOTTINGHAM. 





London Office: Bush House, Aldwych, W.C.2 








CROSSLEY POWER MEANS CHEAPER POWER 


CP200/42 












SPECIFY 


“BETTLES” 
ALL STEEL 
PRODUCTIONS 


NON-SLIP OPEN TYPE STEEL 
FLOORING AND TREADS @ MILD 
STEEL STAIRCASE LADDERS © 
PLATFORMS @ MILD STEEL 
CHEQUER PLATE FLOORING 
AND TREADS @ FIRE ESCAPE 
AND SPIRAL STAIRCASES @ MILD 
STEEL RACKS @ TRUCKS © 
PARTITIONING, Etc. 


TUBULAR or SOLID HAND 
RAILING, BENDS & FITTINGS 



























BETTLES & SONS 


LIMITED 






A Telephone : 
20333 W’hampton 
Telegrams : 
Phone 20333 
W’ hampton 


TYPICAL ILLUSTRA- 
TION OF BETTLES 
PRODUCTIONS 














Electric Cranes 
of every type 


te) (ot a By 


Loughborough 











Springs and Spring Washers 
FOR ENGINEERING PURPOSES 
Manufactured by 
JOHN TONKS 
AND CoO.. 

Central Spring & Steel Works, 


Furnace Huil, 
SHEFFIELD, 3 


TELEPHONE: TELEGRAMS : 
24679 SHEFFIELD TONES, SHEFFIELD 


























for Producing 










Work of the Gre 


WRITE FOR DETAILS 


The Most PROFITABLE PLANT for 





your Purpose 











WE ILLUSTRATE OUR No. 4 PRESS, WHICH 














IS EMPLOYED FOR WORKING 
SMALL BLANK CUTTING, PER- 
FORATING, FORMING AND 
COMBINATION DIES AT THEIR 
MAXIMUM CAPACITY. 


The Press may be worked in either the vertical 
or inclined position. Suitable for the application 
of automatic dial or ratchet roll feed motion and 
can be fitted with our variable stroke attachment 
for the ram. ¥ 


Fully descriptive literature gladly forwarded on request. 


CRAVEN *™ 


WAKEFIELD, ENGLAND 
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: BELPER, jocrsyswrc. 


> POR ALL PURPOSES 


MIXERS & EDGE RUNNER 
GRINDING MILLS 
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The “ Flaxite Quins” at Work 


Pe ae 


~ 


3 
fm 


FLUR 
FUuxITE 
TE } FLUXITE 
Te | F \ 
° 


“ Mind your backs there,” cried ““ Oh,” “ I must speed, 
For I've got just what engineers need 
Now we're busy as bees, 
It’s in boom times like these 
That Fluxite’s needed most—that’s agreed.” 
For all SOLDERING work—you need peop + de" 
paste FLUX—with which even dirty metals are soldered and 
tinned.” For the jointing of lead—without solder ; and the 
* ae * of white metal —without “ tinning” 
the bearing. _It is suitable for ALL. METALS—excepting 
ALUMINIUM—and can be used with safety on 
ELECTRICAL and other sensitive apparatus. 
With Fiuxite joints can be wiped 
successfully that are impossible 
by any other method. 
Used for 30 years in Government Works. OF 
ALL IRONMONGERS in tins—4d., 8d., 1/4 and 
2/8. Ask to see the renee | SMALL SPACE 
SOLDERING SET. but b tial 
complete with full instructions 7/6. 





Write for leaflets on CASE HARDENING STEEL 
and TEMPERING TOOLS with FLUXITE, also 
on ‘“' WIPED " JOINTS. 

The FLUXITE GUN puts 
FLUXITE where you want 
it by a simple pressure. 

Price 1/6 or filled 2/6. 
FLUXITE Ltd. 
(Dept. E) Dragon Works, 
Bermondsey Street, S.E, 


FLUXITE 


IT SIMPLIFIES ALL SOLDERING 









































NON - FERROUS 
CASTINGS 
of every description 


NEWTON, LTD. 


LONGPORT, STAFFS 


SPECIALISING IN 














SCRIVEN 


FOR 
MACHINE TOOLS 


SCRIVEN & CO., 


YORK STREET IRONWORKS, LEEDS 








ponincing Zaht- 


TO BEAR 


Diligently and ceaselessly they 
watch the skies. By day and 
night they continue their un- 
remitting search—that’s their 
duty! And your duty as a 


manufacturer is 























equally 
important in these days of 
national effort. Your ceaseless 
search should be to find ways 
and means of reducing over- 
heads and increasing efficiency. 
In this connection “ CASTLE 
FIBRE,” which is extensively 
used for electrical equipment 
both in war and peace, can help 


you. Write for full particulars. 





. 1 
S manu tat uUrcu CAL usively DY 
. ot fa t . a >x | 










ENGLAND 
Shalford 199 & 20° 





SURREY - 


GUILDFORD : > Phone. - 


G at, Guil iford. 
"Gran - ‘ 












DAWSON & DOWNIE, 


pt. 
Elgin Works, CLYDEBANK 


PUMPS 


FOR ALL DUTIES 


MOTOR OR STEAM DRIVEN 


PATENT DIRECT-ACTING BOILER FEED PUMP 
ROTARY PUMPS 
DUPLEX PUMPS 
VACUUM PUMPS 


Illustration shows our Hor. Motor Driven TREBLE RAM PUMP 











Telegrams—PUMPS CLYDEBANK Telephone—92-93 CLYDEBANK 




















SINJECTORS| 


4OLDEN & BROOKE LTD «SIRIUS WORKS © MANCHESTER 12 * ENGLAND 
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BLACK-OUT RESTRICTIONS 





—AND STEEL 


“The North-Eastern Gazette” says :— 
“BRITAIN AT WAR calls for steel, steel 





ities : ot 
in ae hie 


PRODUCTION 


tures consequently rise, when sulphurous fumes 
and smoke are unable to escape. And these 















GRAFTON 


CRANES 


Established 1880 


Telephone ; 
BEDFORD 2490 


Telegrams 1 
‘GRAFTON,’BEDFORD 








and more steel. Steel for her shells, steel for 
the mighty guns that hurl them through the air, 
steel for her tanks, steel for her ships.” 








conditions are accentuated by that “ shut in ” 
feeling. BEDFORD. 


G.E.C. engineers have made a close study of 
conditions prevailing in steel works and can 
offer expert advice. They have developed 
ventilating equipment specially designed for 
steel works. 

















When steel works were largely open to the 
air, conditions were hard, but they are con- 
siderably harder when every opening is sheeted 
up, when jack-roofs are louvred, when tempera- 


CONSULT THE & G.C. ON VENTILATION 
wih GENALEX 


EXHAUST FANS 


Advt. of The General Electric Co. Ltd., Magnet House, Kingsway, London, W.C.2 


IN HARD OR SOFT WOODS 


We specialise in quantity production 
of intricate parts and fitments in wood, 
made to a high standard of accuracy 
Let us know your requirements 








GEN.6.b : agin: h 
MALLINSON & ECKERSLEY LTD. 


fe): REET © NEW BAILEY STREET 











Powerful and Massive 
Shafting Lathes up to 
50" Centres. 













Railway Wheel Lathes. 


Crank Shaft Lathes. 







Chuck Lathes. 






Break Lathes. 
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S a guide to the role which 
is being filled by ApeXioR in 
A 2,4 (0) °4 connection with new Boiler plant, 

REGISTERED it is interesting to note the follow- 
ing recently secured contracts. 









TWO NEW YARROW BOILERS 
Two New International Combustion Boilers 
Two New Babcock & Wilcox Boilers 
Three New Babcock & Wilcox Boilers 






PRINCE ROCK POWER STATION, PLYMOUTH 
* KILMARNOCK ELECTRIC WORKS 
LITTLEBROOK POWER STATION, KENT 
BACK O’ THE BANK, BOLTON 
LITTLE BARFORD POWER STATION 
*MILLGATE POWER STATION 
UPPER BOAT POWER STATION 
R.M.S. “QUEEN ELIZABETH” 





















Two New International Combustion Boilers 
THREE NEW SIMON CARVES BOILERS 
Four BABCOCK & WILCOX Boilers 
ALL BOILERS 

















Can we assist you with your Boilers...old or new? 


Fil pres J. DAMPNEY « Co. Lr. 


on application. 






Protective Coatings for Metal Surfaces 


BRITANNIC WORKS, NEWCASTLE-ON-TYNE 
LONDON: REGIS HOUSE, KING WILLIAM ST., E.C.4. 





* Drums only. 











THE CBD THE CB) M METAL SAWING MACHINES 


THE FRONT CUTTING MACHINE CUTS ae igi WAY FOR METAL SECTIONS :— 






Bars, Ingots, Rails, 
Joists, Channels, 
Angles, etc. 













CUTTING TIMES 


3in. dia. M.S. Bar .......... ... 30 Seconds 
é6in. dia. M.S. Bar... ...._ ..._ ... 70 Seconds 


in ko. Anke 2 Minutes 
Oo =O Solet ...  ... on. ak xc ae @® Beconds 


















Mx te Jot: wk 24 Minutes 


OUR No. 2 MACHINE, 26in.—28in. DIA. SAW, 
four Cutting Speeds, Gearbox or Oil Pressure Feed UNDER USUAL WORKING CONDITIONS 


CLIFTON & BAIRD LTD. 


EMPRESS WORKS, Johnstone, SCOTLAND 
THE OLDEST AND ONLY FIRM SPECIALISING IN METAL SAWING MACHINES IN BRITAIN 
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Telephone: ARDROSSAN 91 


Made of Brass, Copper, Cupro- Nickel, 
Monel Metal, Steel, etc. 


Of any size and shape. 


For steam, water, oll, and other pipe 
jointings. 


SOLID METAL JOINT RINGS. 


Made of Soft Copper, Soft Iron, Mild Steel, 
Monel Metal, etc. 


Of any size, thickness and section, plain 
or serrated. 


For locomotive, Diesel and aero engines, 
hydraulic plant, etc., and for superheated 
steam joints. 


CYLINDER-HEAD GASKETS. 

Of solid Copper. 

For motor and Diesel engine work. 
COPPER-ASBESTOS JOINT RINGS. 


Of all types and shapes. 
For steam, motor and Diesel engine work. 


MANGANESE JOINTING PASTE. 


Of best quality. Specially suitable for 
use in conjunction with Corrugated Metal 
Joint Rings. 


Telegrams JOINTING AROROSSAN 


CORRUGATED METAL JOINT RINGS. 


Bs “ahaa ¥ 
and Government Departments 










METALLIC DISC VALVES. 


Multiplex dead-lift and flexible types. 
For air, circulating, hydraulic, etc., pumps. 







Made of Bronze and special Metals suit- 
able for specific conditions. 


SLOTTED DISC VALVES. 


Hoerbiger and other types. 








For air compressors and pumps. 







Of Heat-treated Steels, special-alloy Steels, 
and other Metals to suit specific conditions. 







FLEXIBLE DIAPHRAGMS. 


For regulating valves, reducing valves, etc. 






Made of all suitable Metals and to any 
design. 


SHIMS, LINERS & LOCKING WASHERS. 
Of all types and Metals. 









FIBROUS METALLIC PACKING. 


Of special quality. Suitable for high 
temperatures and pressures. 














Adaptable to any size of stuffing box. 






INustrated Catalogue on Application 
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London Office: BUSH HOUSE, ALDWYCH, W.C.2 


ELECTRIC TRANSPORTER CRANE 


aS I, 






FLOATING C 





STEAM BREAKDOWN CRANE 


Cranes of all types and other Machinery supplied to 
all parts of the World, including the following :— 





RANE 


STEAM AND ELECTRIC 
FLOATING CRANES 
CANTILEVER CRANES 
BLOCK SETTING (TITAN 
CRANES 


GOLIATH CRANES 

OVERHEAD CRANES 

LEVEL LUFFING CRANES 

STEAM BREAKDOWN CRANES 

TRAVELLING AND FIXED 

JIB CRANES 

TRANSPORTER CRANES 

CRANES FOR LOADING AND 
UNLOADING COAL, IRON 
ORE, Etc., Etc. 

HYDRAULIC CRANES AND 
MACHINERY 





DOCK CAPSTANS OF EVERY 
TYPE AND CAPACITY 

SHUNTING CAPSTANS 

SLIPWAY EQUIPMENT 

LOCOMOTIVE AND WAGON 
TURNTABLES 

LOCOMOTIVE AND WAGON 
TRAVERSERS 


TIPPING TURNTABLES 


BRIDGE OPERATING 
MACHINERY 

PENSTOCKS AND PENSTOCK 
OPERATING MACHINERY 

WINCHES AND HAULAGE 
MACHINERY 

SHEERLEGS 

— AND FAIRLEADS, 
tc. 


COWANS SHELDON & CO. LID.,, 


CARLISLE, 


ENGLAND 






















ARTICULATED LOCO. TURNTABLE WITH 
VACUUM ENGINE DRIVE 





ESTABLISHED IN 1846 
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TAYLOR & CHALLEN 


ENGINEERS 
DERWENT WORKS, 


Telephones : Contral 5672-3-4. Telegrams: 


MAKERS POWER 
CONSTITUTION ee 


DERWENT, BIRMINGHAM & Telephone: Whitehall 3513. Telegrams : 
LONDON OFFICE: St. Stephen's House, Victoria Embankment, S.W.! 


AND 


TAYCHAL, 


thas 


PRESSES 
BIRMINGHAM 


PARL, LONDON 


DICK’S SUPER DRIVES 


DEPENDABLE AND EFFICIENT 


“DIXIT™ 


BELTING 


The only belt 
of its kind. 


Succeeds where 
others fail. 


Essential for 
High Speeds, 
Heat, Acid, 
Fumes, etc. 





“DIXEL’ 


ROPES 


Stocks and Fitters kept at Branches in London, Bristol, Bir- 
mingham, Manchester, Leeds, Newcastle, Belfast, Dundee 


Greatstrength. 


Long or short 
centres. 


Fit existing 
pulleys. 


High H.P. per 
rope. 


Catalogues on 
request. 


R. & J. DICK, GREENHEAD, GLASGOW, S.E. 
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It is efficient, compact, easy 
to operate, and simple to 
adjust. Careful design and 
correct balance, allied to 
workmanship and materials 
of the highest grade, ensure 
durability and dependable 
operation. 


The Clutch can be used with 
equal facility as a coupling, 
or attached to V rope pulleys, 
flat pulleys, sprockets, or 
gears. 








rt 


PERFECT POWER CONTRUL 







*& DISENGAGED 





a 
i 3 OM, 
Selling Agents: J. H. FENNER & CO., LTD., HULL *. 





PLATT BROTHERS € CO, LTD. (ce encinceninc of-7) OLDHAM. ENGLAND 














NORTH BRITISH LOCOMOTIVE Co, Lro, Gascon 


BUILDERS OF ALL TYPES OF 


LOCOMOTIVES 




















40 Locomotives, fully assembled, shipped to New Zealand in the latter half of 1939. 


4-8-2 TYPE MIXED TRAFFIC LOCOMOTIVE. 
FOR THE NEW ZEALAND GOVERNMENT RAILWAYS. 


Cylinders (2) 18” dia. x 26” stroke. Heating Surfaces 1469-0 sq. ft. Tank Capacity 4000 gallons. 
Superheater _,, 2830 __,, 

Coupled Wheels 4’ 6” dia. Grate Area 39:0 _,, Coal ns 6 tons. 

Total Weight in Working Order, Engine 68°65 tons Tender 40°35 tons. Weight per Coupled Axle [1-5 tons. 


Tractive Force 85% B.P. = 26,520 Ibs. 
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REVVO PATENT 
BALL BEARING 
CASTORS 


. . do not depend upon a centre 
rivet or bolt to keep the two swivel- 
ling parts together. The ball bearing 
itself does this. Thus the common 
source of trouble in ordinary castors 
is entirely eliminated. 








Write for catategue te i 
The Revvo Castor Co.., Ltd., 
Archdale Works, ateyaten inet. 
Phone: LADbroke 2609. London, W. II. 


also at 
191, Corporation Street, Birmingham, 4 








97, Bridge St., Deansgate, Manchester, 3 
19a, Blythswood Square, Glasgow, C. 2 


MORRIS 
BOILERS 


Herbert Morris Ltd Loughborough 

















De ee 


SPRINGS | 


OF ALL TYPES 


: WILFORD % CO, | i 


§ PARK HOUSE WORKS, SHEFFIELD 
PLPLPVPY PVA APV PV AVA 








SS Se a eS 


CA AY THREE YEARS AGO, 


- (actually on August 17th, 1917) iti 
BRITISH GOVERNMENT PLACED 
AN ORDER FOR ONE HUNDRED 
AND TEN 6oin. x 6o0in. x 16 ft. o in. 
STIRK PLANING MACHINES. WE 

























_ “CX MODEL” BELIEVE THIS REMAINS’ THE 
STIRK PLANING MACHINE 
(NOW OBSOLETE) WORLD’S RECORD PLANER 






ORDER! NEARLY ALL THESE MACHINES ARE STILL 
DOING GOOD WORK. IF YOU HAVE ONE, YOU NOW 
KNOW WHY IT WAS CALLED “CX MODEL”. 













OUR WORKS ARE NOW 
FULLY ENGAGED ON 
THE PRODUCTION OF 
STIRK PATENT 
HILOPLANES AND 
HILOPLOWS LIKE THIS 














TYPICAL OF 
LATEST DOUBLE HOUSING 
MACHINES, 42in. to 174in. WIDE 


— STIRK & SONS, LIMITED 














Heap’s Patent ‘Sennen Machines 





Catalogue free on request. 





with Tangential Dies 


@ They are designed from beginning to end as high-class Machine 
Tools and embody features not found in any other make of 







Screwing Machine. 
@ The Die Head is of our own Patented Design. 


@ All parts of the Head and also of the Die Holders which are liable 
to wear, are of Hardened Steel. 


@ The wall of metal which surrounds Die Holders solidly supports 
them, and also eliminates the danger of the Operator being caught 
by protruding Die Holders. 


@ The four-throw cam is fitted with Hardened Steel Strips. 


@ The Hardened Steel Contact Blocks of the Die Holders bear for 
their full width on the Cams. 


@ These features render the Die Head when closed as rigid as a solid 
Die, and enable us to guarantee the Heads to screw perfectly 
parallel and uniform threads. 























Joshua Heap & Co., Ltd., 





Ashton-under-Lyne, England 
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FOLLSAIN 


HT 
IMPREGNATION PROCESS 


Resists oxidation at tem- 
peratures up to 1000°C. 
and sea water corrosion 

















FOLLSAIN 


EVHI 


CAST ALLOY 








PENETRAL 





REG. TRADE MARK, 


FOLLSAIN 
METALS LTD. 











FOLLSAIN 


CY 


ALLOY CASTINGS 


Resists abrasive wear 
Cheaper than manganese 
steel 























FOLLSAIN 


Evss 


CAST ALLOY 








T. M. BIRKETT 


& SONS LTD. 


HANLEY - - STAFFS 


Phone : *Grame : 
Stoke-on- Tent 218415{6 “ Birkett, Hanley” 





SPECIALISTS | 


NON - FERROUS 















































Resi d oxi- , Ww 

diaten aprotic. |i] LUTTERWORTH, Rese corrosion CASTINGS 
Telephone. . . .. UTTERWORTH 10 ane, 
Telegram: | | |) PENETHETAL. L RWORTH MACHINED GooDS 





CHILL CAST RODS & TUBES | 


CENTRIFUGALLY CAST 
WORM WHEEL BLANKS 


FINISHED PROPELLERS 
ETC., ETC. 


“BIRSO” 


HIGH TENSILE 
ALUMINIUM BRONZE 


FULLY APPROVED BY 
ADMIRALTY & A.I.D. 








E FORGINGS 



































HANDLING 


RUNWAYS 
| VAUGHAN CRANE CO LTD MANCHESTER, 11. | 


CAST IRON SWARF 














When briquetted is equal in value to similar 
weight of high quality alloy iron. 





A saving of over 22/- per ton in casting costs 
can be demonstrated. 


The PRESIDENT TOGGLE PRESS 
is the secret (see issue, May 5, 1939) 
Write 
Wm. JOHNSON & SONS (LEEDS) Ltd. 
ARMLEY, LEEDS. 


ea 





WEIGHBRIDGES AND 
WEIGHING MACHINES 


ee ee ey 


New designs at competitive prices 


E.. A. ASHWORTH L'> 


Cro cag oan Staincliffe Ad. DEWSBURY 














Ww. "BARNS & SON, 





* 
Globe Works, 
Queensiand Road, 
Holloway London, N. 7 









It is true to say that in the making of heavy steel forgings, We also make shafts, crankshafts, rods, gear rims, and 
every job is a special job. We have experience in the tweuniep a variety of other forgings. 
forging of very many different requirements of the marine / | 





E engineer. The work illustrated above is a large Diesel 
P cylinder-liner, specially hollow-forged from steel of a 
suitable composition to resist temperature stresses and 
abrasive wear. 


STEEL, PEECH & TOZER - THE ICKLES - SHEFFIELD 


Branch of The United Stee! Companies Limit 
Telegrams: ‘‘Phoenix’’ Sheffield Telephones: Sheffield 41011 Rotherham 1090 


Full particulars are —_ in the publication ‘‘ Steel 
Forgings”’ (Ref. S.P.T.217) which is available to engineers 
on application to :— 





WILFRED ROBBINS 





+GREAT BRIDGE, STAFFS. 














@® SP.92 
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Teleph WES 57 
32875-6. «5 E $7 Lene Eire cer. 


Please send us your enquiries for— 
STEAM, ELECTRIC or OlL- 
ENGINED CRANES, RAIL 
WHEEL, ROAD WHEEL or 
CATERPILLAR MOUNTED 



















: PERMANENT WAY 
: CRANE ; 


: As supplied to leading Railway ; 
$ Companies for fast train traffic 3 











: Electric Crane, may 
? be Single or Multi- 
: motor, forall duties, 
: current collection by 
: cable, live rail, or 
trolley pole. 







































PHOSPHOR BRONZE . GUNMETAL 
ALUMINIUM BRONZE 
On War Ofte List MANGANESE BRONZE IN 
On A.1.0. List (Approved Firm) CASTINGS AND INGOTS 
PHOSPHOR TIN & COPPER 


ANTI - FRICTION METALS 


(Copper and Nickel hardened) 
CUPRO MANGANESE - SILICON 
AND FERRO-SILICON ALLOYS 


BILLINGTON & NEWTON LTD. 


LONGPORT - STAFFS 















PHONE : 7803 & 7304 Stoke-on-Trent. GRAMS: Bronze, Longpert. 








DRYSDALE 


SALVAGE 
PUMPS 











12in. Portable Oil-driven Centrifugal Salvage Pump 


COMPLETE EQUIPMENTS 
FOR SALVAGE 
AND ALL FIRE - FIGHTING 
PURPOSES 


FOR OVER 60 YEARS DRYSDALE PUMPS 
HAVE BEEN ASSISTING IN THE GENERALLY 
DIFFICULT JOB OF SALVING SHIPS. 
WHETHER STEAM, OIL OR ELECTRICALLY 
DRIVEN, THEIR RELIABILITY IS A 
CONSTANT FEATURE. 


SEND US YOUR ENQUIRIES. 


DE RYSDALE e@li 
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NATIONAL EMERGENCY! 


Valuable time may be lost if breakdowns 
occur due to the use of inferior packings. 





“LION” PACKING has a world-wide 
reputation for QUALITY & DEPENDABILITY. 


WRITE FOR CATALOGUE No. I. 2 












woRKS, WOKING, SURREY. 


b 
“LION’ "Grams : “ LIONCELLE.” 


"Phone : WOKING, 2255. 
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Manufacturers of 

Mild Steel Pilates and Sections over 1 wide 
range for Ship, Boller, Bridge Building and other 
construction purposes. 

Boiler Plates. Ordinary and High Tensile. 

Speeial Steels. High Elastic Limit Steel, “Martinel” 
Steel with high elastic limit, High Tensile, Nickel 
and other Alloy Steels. 

Copper Bearing Corrosion Resisting 
Steel. C.B.S. Brand. 

Steel Castimgs. Stern Frames, Propeller Brackets, 
Rudders, etc., and Engine Castings. 

Forgings of every description. 


Tyres and Axles for Locomotives, Carriages and 
Wagons to the requirements of Home and Colonial 


Ral 
Bright Steel Shafting and Turned Bars to very fine 
limits. 





Contrac 


tors to: 


BRITISH ADMIRALTY, WAR DEPARTMENT, 
& FOREIGN & COLONIAL GOVERNMENTS. 














<I 































For every purpose. In every size. 
For every pressure from 1 in. of 
water column up to 32 tons per 
square inch. 


Budenberg Gauge Co., Ltd., 


Broadheath, near Manchester. 


















Manufacturers of Dial and Self-recording Instra- 
ments for Pressure, Temperature and Speed. 



















STANDARD’S PATENT 


spel4 FRIPLE SEAL 
PISTON RINGS 









EFFECTIVELY SEAL 
THREE FACES 
Eliminate by-pass 
Restore compression 
Maintain full power 
Function until bore of 
cylinder is worn by 







THE STANDARD PISTON RING & ENGINEERING tr 
DON ROAD, SHEFFIELD.  Ste% sacmao 


LONDON OFFICE: W. C. JONES, M.LMECH.E., M.I.Mar.E., 224, Gresham House, Rabopemes E.C.2 
81) 


(London Wall 4 
GLASGOW OFFICE: W. M. JAPP, A.I.Mar.E., 197, BATH STREET. Phone: Douglas 5357 


PHONE: 41874. 
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“TEXROPE” DRIVE. 


(REGISTERED) 


THE ONLY PATENTED 
ENDLESS V-ROPE DRIVE 


@ ENTIRELY BRITISH @ 








LEADING FIRMS SPECIFY 
“TEXROPE” DRIVES 











FW. 9695 





N 











ENGINES BY W. H. ALLEN SONS & CO., LTD., 
FITTED WITH 2-300 H.P. ‘“ TEXROPE” DRIVES TO 
OIL WELL DRILLING EQUIPMENT. 


MANUFACTURED AND SUPPLIED BY 


& CO. 
asx WIGGLESWORTH + 


mess «=SHIPLEY, YORKS. . ...2cm:..- 


“TEXROPE” CATALOGUE SENT ON REQUEST 
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- STEEL - 
STRUCTURES 


F EVERY DESCRIPTION. 





DESIGNERS AND MANUFACTURERS OF 
ROOFS. BUILDINGS. WORKSHOPS, FACTORIES, BRIDGES, 
TANKS, FENCING, &c. 


— The — 


CLYDE STRUCTURAL IRON 
CO., LTD., 





CLYDESIDE IRON WORKS, 
Scotstoun, GLASGOW. 


LONDON OFFICE: Telegrams: “CORRUGATED, GLASGOW.” 
1, Leadenhall Street, E.C. Codes: A. B. C. (Sth Edition) and Lieber’s. 











THE AUTOMATIC COIL WINDER & 


ELECTRICAL EQUIPMENT CO., LTD., 
Winder House, Douglas Street, \ "| ai 
London, S.W.I. Ms 


The ANSWER 
to every 


Electrical 
Test 


46 RANGES HEREVER electrical apparatus is used 


yf a the AvoMeter should be on the spot. A 
0, 

self-contained precision A.C./D.C. instrument, 
DIRECT READINGS 


Current,A.C.& D.C. (0 to 10 amps.) 
Voltage, A.C. & D.C. (0 to 1,030 v.) 


the Model 7 Universal AvoMeter has 46 ranges 


providing for all the measurements listed on 


Resistance (up to 40 megohms) the left. Ranges are quickly selected by means 
Capacity (0 to 20 mfds.) of two rotary switches. (No external shunts 
seeahebiaueated —— Pn or series resistances.) Current consumption 
Decibels (10 Db. to + IS Db.) is negligible. Conforms to BS. 1st. Grade 


accuracy requirements. The meter is provided 
BRITISH MADE ( ee 
with automatic compensation for variations 





Also available :— in ambient temperature, and is protected by 
Model 7 Resi e Range E i ic agai 

Unit (for measurements down to Ses potant agent domingo 
1/100th ohm). overload. 


40-range Universal Avometer. 


Universal AvoMinor. 
Write for fully descriptive literature and 


current prices. 


High Resistance AvoMinor. 


‘Avo’ Low Resistance Ohmmeter. 


The 46-RANGE UNIVERSAL 


Sole Proprietors & Manufacturers : 





"Phone: VICtoria 3404-7 


Electrical Measuring Instrument b dy 2 





















CROFTS reouction 
WormM GEARS 
for Ratios 


up to 


0000/1 


Output 
Torques 
up to 
500,000 
inch Ibs. 


& Specially suitable for combining with Machinery also for all Drives 
requiring High Input and Low Output Speeds. 


& Standardised as Gear Units and Geared Motors for all Powers up to 
40 H.P., larger power units also available—Ratios are up to 10000/I. 


e Features — FINE APPEARANCE, COMPACT, COOL RUNNING, 
QUIET, TOTALLY ENCLOSED, SELF-LUBRICATING, UTMOST 
RELIABILITY, LONG LIFE. 


Ask for Brochure 3705. 


CROFTS (ENGINEERS) [TD 


THORNBURY: BRADFORD: ENGLAND 
POWER TRANSMISSION SPECIALISTS-GEARING- GEARED MOTORS ETC. 
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Now~-%i 
East, India © 


These are the markets to which 





to pay attention now in order to prepare 
the way for post-war business. Even 
though deliveries are difficult to-day, 
a great deal can be done to develop 
future business connections. Now is 
the time to do the spade work; now 
is the time to take advantage of 
the keen desire of buyers in these 
countries to find new sources of 
supply, and NOW is the time to 
back up your Agents. Britain must 


nurse these markets to-day so 


EN OUR PENCILS 
cost 








~o 


Advertising in the Far East, India 
and Africa is the cheapest method of 
getting YOUR message to the indus- 
trial communities. The following three 
journals, printed and published on the 
spot (in Shanghai, Calcutta and Cape 
Town), are represented by one organisa- 
tion in London, and it is possible to 
use all of them effectively at a total 
cost of roughly {12 a month. May 
we tell you how? 


THE FAR EASTERN 
ENGINEER 


SHANGHAI 
Edited, printed and published in Shanghai 
by Millington, Ltd. Covers China, Malaya, 
Thailand and the Netherlands Indies, and 
mailed regularly to all important Engineers 
and Agency houses through these territories. 


THE INDIAN & EASTERN 
ENGINEER 


CALCUTTA 
Edited, printed and published in Calcutta 
since 1858. Carries over 75 pages of adver- 
tising each month and _ reaches Civil, 
Mechanical and Electrical Engineers all over 
India, Burma and Ceylon. 


SOUTH AFRICAN 
INDUSTRY & TRADE 


CAPE TOWN 
Edited, printed and published in Cape Town 
and in its 32nd year of publication. Covers 
all industrial and commercial activities 
throughout the Union, Bechuanaland, Swazi- 
land, Basutoland, Rhodesia and Kenya. 
Spe-imen copies, rates and market infor- 
m? .on available either from 


F. C. MILLINGTON 
(Founder of Millington, Ltd., Shanghai, Hong-Kong 
and Singapore) 
Room 518, 168 Regent St., London, W. 1 
Telephone ;  REGent 1777 
OR 


THE INDIAN & EASTERN ENGINEER 
+ LTD. 
(Emergency Address) 

57, Market Street, Watford, Herts 
Telephone : WATford 6114 








STANLEY _ 





GS.2. GS.2. 





5” THEODOLITE 
FOR GENERAL SERVICE. 


W. F. STANLEY & CO. LITD., 


286 HIGH HOLBORN, LONDON, W.C.! 
GRAMS: “ TURNSTILE, HOLB, LONDON.” PHONE: HOLBORN 5006-8 


HEAD OFFICE AND WORKS: 
NEW ELTHAM, LONDON, S.E.9 


GRAMS : ‘‘TURNSTILE, PHONE, LONDON,” PHONE: ELTHAM 3836 








FLOATLESS PUMP CONTROL 


NO BARE CONTACTS 
_ UNAFFECTED BY SLUDGE OR SCALE 


RALPH E. SMART LIMITED 


INDIA WORKS, HAVELOCK ROAD, SOUTHALL. Middx. 


HONES SOUTHALL 



























JOHN DORE 


& COMPANY 


QprEns 


Every class of 


WELDED 
Copperwork 


FOR ENGINEERS, DISTILLERS, BREWERS, CHEMISTS, ETE. ETC. 





MANUFACTURERS OF 








31-39, HIGH STREET, BROMLEY-BY-BOW, LONDON, E. 3. 
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Newark Boiler Works, Newark, Notts, England 


MANUFACTURERS OF HIGH CLASS BOILERS 
OF ALL TYPES 


VULCANIZERS, JACKETED PANS, 
CHEMICAL PLANT, HYDRO CASINGS, 
TANKS — RIVETED OR WELDED, 
WASTE HEAT BOILERS, AIR 
RECEIVERS, STEAM SEPARATORS, 
REPAIR FIREBOXES, 
EXPANSION PIECES, ETC. 


WELDED AND FLANGED WORK A SPECIALITY 


ON ADMIRALTY LIST. CONTRACTORS TO H.M. GOVERNMENT, &c. TELEGRAMS : ‘‘ABBOTT, NEWARK" 34. TELEPHONES : ‘NEWARK 34" CODES: ‘‘A.B.C."’ 4th and 5th EDITIONS. ‘*MARCONI INTERNATIONAL.” 


McLAREN 
CABLE OPERATED SCOOPS 


WHICH WILL 
WORK UNDER ALL WEATHER CONDITIONS 


LOAD AND DISCHARGE ALL CLASSES OF EARTH 
TRAVEL WITH LOAD UP | in 3 GRADES 
GIVES PERFECT CONSOLIDATION 


AGE 










































































MADE IN ROLLER OR WHEEL DESIGN. Ant RE. vere ban rote? ee Tackle. 


8-10 CUBIC YARDS CAPACITY. J. & H. McLAREN LTD. 


Midland Engine Works - - Leeds 10. 




















Electrical 


Insulation testers 





UNIQUE FEATURES of the “NEWMAN-BOWLER” Valve 
1. Diamond Hard Stainless Steel Ball and Seat Ring 560/600 Brinell, hard enough to 
crush boiler scale, etc. 


2. Cupped end of Spindle ensures sufficient frictional contact with Ball to rotate it in 
every conceivable direction when Valve is being operated, hence :— 


“THE VALVE WITH A MILLION FACES” 


e 
H n u S & 3. Reversible and renewable self-aligning Seat Ring, corrects effects of expansion or 
contraction of Pipe Line. 


4. Ball Cage easily dismantable in case of need. 





5. Seat Retaining Ring having slots for key. 
th icoli te hout the worl 6 Lock, Washer, which prevents an 
possibility of Ball Cage Parts coming 
adrift under working conditions. Literature on request to :— 

7. “Streamline’’ Flow. No prongs or 

Made exclusively by:- Write for List EX 454 to: other obstructions. Newman, Hender & Coltd 
: 8. “Shut Off’’ provided for repacking 

EVERSHED & VIGNOLES L"?, LONDON W4. ENGLAND WOODCHESTER, GLOS. ENGLAND,} 


under pressure when valve in open 
position. 
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saving weight / 


¥ all-welded 4 
Railway bridge} 

















\ 


a 





HE photograph is of the second all-welded railway bridge to be erected in this 
country. It has a clear square span of 4Oft. between abutments. The saving in weight 


effected by the use of ARC Welded fabrication as compared with riveting is estimated 





at 20%. In addition, considerable economies in maintenance, reduction in corrosion, 


“THE WELDER”—a magazine and consequent increase of life are anticipated. 
devoted to Electric ARC Welding— 
post free on request. MUREX ELECTRODES WERE USED THROUGHOUT. 


MUREX WELDING PROCESSES LTD., WALTHAM CROSS, HERTS. Phone, Waltham Cross 3636 





to all interested in HOLmam 
COMPRESSED AIR EQUIPMENT 


URALLY 
waits we are assisting in the great national effort. 


HEREFORE ye 
4 certain classes of work must be given priority. 


RTHELESS we are still able to quote for standard | I) Hy MS 
amy and to effect reasonable deliveries of plant / ij , Lulitl HM HAY 
required for work of national importance. i rT, f 


eet \s 
[PM NSy 


/ { 


4 q Grams: 
bene : me) le a. a Airdrill, Camborne 
Camborne 2275 i Be 


1 1 re \ | 
nfl i) b 
CAMBORNE \ROR@PAUM GOR = ENGLAN 


/ Uf} ‘ ? { 
(¢ {f{ eres } ae | 








52 THE ENGINEER 


JUNE 28, 1940 














SPEED DIESEL ENGINES 


MARINE 
FOR LIFEBOATS, LAUNCHES, 
YACHTS, FISHING BOATS, 
PLEASURE and COMMERCIAL 
CRAFT. 


STATIONARY 
FOR ELECTRIC LIGHT COM- 
PRESSORS, PUMPING, AERIAL 
ROPEWAYS and all power 
purposes. 


Prices and quotations on application. 


ATLANTIC ENGINE CO. (1920) LTD. WISHAW, SCOTLAND. 








NEW BENCH TAPPING—= 


Introducing a 
MACHINE 


=== BRITISH MADE 











fs Arranged for internal 
| cutting but can easily be 
adapted for external cutting. 


Drive is by single phase AC 
motor with two friction 
discs which ensure instant 








automatic return when 
tapping depth is reached. 













Capacity }” cutting 600 taps p.h. Adjustable 
stops limit depth of tap. Spindle speeds 
adjustable between 600-1050 r.p.m. 


IMMEDIATE DELIVERY EX STOCK 


The CENTRAL TOOL & EQUIPMENT Co., Ltd. 
Central House ‘ Upper Woburn Place « London « W.C. 1 


























CRACK DETECTOR 


The 
..” JOHNSON-FEL 
Supplied to The Air Ministry, Admiralty, etc. 
This illustration shows the Type R 
Machine testing a gear wheel with the 


Ring jig, Lever-head and cables in use. 


The robust construction, perfect 
safety of operation, and easy handling 
makes this machine particularly suit- 
able for quantity production work. 
Adaptable for use on all Magnetic 
materials. 


x 
Please write 
for particulars ma | i E< ; = i é | TD 
and details ee 
of various 


models GARDEN STREET - SHEFFIELD, | - ENGLAND 


available 
Telephone : 20795 Telegrams: ‘* Detector" 











STEAM DRIVEN 
GENERATING SETS 


FOR 
SHIP AUXILIARIES 
INDUSTRIAL DRIVES 


a <gitt< Pere 


EASTON & JOHNSON, LTD. 


ENGINEERS - TAUNTON - ENGLAND 


Telegrams: “‘ Eastwald "’ Taunton Tel: Taunton 3146 

















750 POUNDS PRESSURE! 
8300 DEGREES SUPERHEAT! 


a 


We Manufacture and Test 
in our own works 
Valves and Fittings for 


these conditions 





SIR W. H. BAILEY & CO., LTD., Albion Works, Salford 5 


Lancs. 








Metal 44 
Stainless Steel x,» 


Steel, Brass ¢® 


Copper 


Bronze 42 
etc. 





We have been perforating 
ordinary and special metals for 
over ninety years, thereby accu- 
mulating tools for thousands of patterns. 
May we quote for your requirements ? 


J. & F. POOL, Ltd., 


Screen Specialists, HAYLE, Cornwall. 





STURDY SHAPING MACHINES 


OF NEW & IMPROVED 
DESIGN 










Powerful and 
dependable for 
continuous heavy 


Speeds and Feeds. 
Belt or Motor 
drive. 

We also make 
Slotters and 
Traverse Head 
achines. 

See catalogue for 
further details. 


ORMEROD SHAPERS Ltd. 





HEBDEN BRIDGE , YORKS 




























= aca oS a 
MARSHALL, FLEMING ¥ & COLT MOTHERWELL 
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T. B. ANDRE RUBBER 

co., LTD., Kingston 

By-Pass, SURBITON, 
Surrey. 


Technical Rubber Specialists. 


Mouldings, Seals, Joints, 
Gaskets, etc., in natural and 
synthetic rubber for carrying 
loads, transmitting power, 
resisting oil and heat up to 
180° C. Non-thermoplastic 
bonding of either natural 
or synthetic rubber to metal. 


FOR MACHINER 

















Write or telephone : 
PARK 9821 


(4 lines) 


























OF EVERY DESCRIPTION. 


ENGINEERING’S GREATEST 
FACTOR OF SAFETY, ensuring 
Long Life, Efficiency and consequent 
Saving in Overheads. 


SILENTBLOC FLEXIBLE 
BEARINGS FOR’ ALL 
OSCILLATING MOVEMENTS 
definitely eliminate Wear, Noise, 
Vibration, Lubrication and Replace- 

ments. 





This new catalogue 
must interest yous 


It gives full technical details 
—types, sizes, diagrams, etc., 
also illustrations of machines 
fitted with these Bearings. 
We will send you a copy on 
request. 

aod 


ENGINEERS 
are always welcome to avail 
themselves of the Service of 
our Technical Department. 












The applications of « Silentbloc ” Products cover such a wide 
field that no industry where machinery of any description is 
used can afford to neglect its possibilities and advantages. 


ILENTBLOCE i 


Victoria Gardens, Ladbroke Road, Notting Hill Gate, W.11. 
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MANUFACTURING Cco., LIMITED, Telegrams : ‘“* Saws.” Telephone: VIC. 2235-6-7. 


























r 





onsult ISLER & be ee 


hat they are at your service for all matters appertaining to 
ARTESIAN WELLS, BOREHOLES, MODERN PUMPING 
PLANT, SHAFTS, HEADINGS and all other work concerning 
Phone: INDEPENDENT WATER SUPPLIES, also TEST BORINGS © Branches at 
WAL extee 1044 for foundation exploration, ete. rr en 


C, ISLER X CO. LTD,, 33, Bear LANE, SOUTHWARK, LONDON, S.£.1 


i 
| 
A 
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P. & W. MACLELLAN, LIMITED, | 


BUILDERS OF HEAD OFFICE : ; 


STEEL BRIDGES, CLUTHA WORKS, GLASGOW 9, TRONGATE, 


PITHEAD GEARS, TANKS, 
MARINE SLIPWAYS, GLASGOW, C.I 
LOCKGATES, JETTIES 





Tel. Nos.: BELL 3404 
Tel. Add. : MACLELLAN, GLASGOW 





STRUCTURAL f : : _ LONDON OFFICE : 
STEELWORK : : CLUTHA HOUSE, 
of every description 5 . 10, PRINCES STREET, 
LONDON, S.W.! 


Tel. No.: WHITEHALL 6024 


Tel. Add.: MACLELLAN, PARL, 
LONDON 





MANUFACTURERS OF 
STEEL RAILWAY 
WAGONS, BUFFERS 


AND SLEEPERS ( 
Rac CODES: 4 
CONTRACTORS FOR : 
Al, ABC (4th, Sth & 6th Eds.) % 

RAILWAY PLANT LIEBERS, WESTERN UNION, : 


AND STORES of 
every description 


MARCONI, BENTLEY’S, 
INTERNATIONAL, WATKINS 
AND ENGINEERING 








ELECTRIC WELDING . - 
LEDEUCEOEOEOGSUEOEOOSOEGEUREREDOOREGROUSIROEES Bridge over the River Findhorn, near Forres—270’ 0” span centres of bearings CUEEROGECECRGGUUEREGUGAEAGRODCCUERERCRREEEEN g 


AMWORTHY 


PUMPS 


ALL TYPES, PURPOSES & FLUIDS, 
MOTOR, ENGINE OR BELT DRIVE, 


HORIZONTAL OR VERTICAL 


SEND YOUR ENQUIRIES FOR 
os EXPERT ATTENTION TO— 


THE HAMWORTHY ENG’G. CO., LTD., POOLE, DORSET 


and 30, LYNWOOD DRIVE, WORCESTER PARK, SURREY, (Derwent 4120). 
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Brass 
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Branches in= Hounslow, Ma 











SOLID METAL PRESSING ~ 


EXTRUDED nous | Ane SECTIONS 
To « and designs in High- 
speed Serewlng. ‘Sraek Naval Brass, White Metal, 
Manganese rs og Forgeable Alloys, and High- 
Strength Bronz 

NON-FERROUS METAL INGOTS 
To customers’ s 


ications in Gunmetal, 
phor. Paes 





a 
. White and Anti-friction 


7 Metals. 
c BARS FOR BUSHES & BEARINGS 


ny gph mee and Gunmetal. Solid Bars 


and cored bars f 1" di 
Hye Sry rom ja. 


PRESSINGS 


in Brass and ppese to * “ga 


M*KECHNIE BROS. Lrp. 


METAL WORKS 


"Grams, : 


Bentley and Private. 


inchester, 
WRITE FOR CATALOGUE Sor 


Rotton Park Street, Birmingham 16. 
Tel, : Edgbaston 3581 (7 lines.) 
Codes: Lieber’s S-letter, Marconi, A.B.C., 5th and 6th Editions, 


McKechnie, Birmingham. 


Leeds and Newcastle-on-Tyne 


Bronzes, 


Phos- 















































to the specific requirements 
of our customers. 


Makers of all types of repetition 


products from the bar in all 
metals. 


MCL&REPETITION L® 


OL LANE - LANGLEY + B'HA 





























FOR BRAZING—Boron Compound 


A vast improvement on Borax. 

makes a stronger joint, goes twice as far, free 

from scale, can be machined, filed or chipped. 
Considerable saving in labour. 


Other ** CHEMICO ” lines :-— 


Jointing Cement, Pitman Cement, Gasket Cement, Case Hardening 
Compound, Grinding Paste, Running-in Compound, Non-inflammable 
Paints, Rubber Solution. 


Bring your methods up-to-date — use 


HEMICO™ 


Runs more freely, 














THE COUNTY CHEMICAL CO. LTD., CHEMICO WORKS, BIRMINGHAM 








The principle is entirely simple (see diagram). 






TUBULAR CONSTRUCTION 


O screw cutting, welding, bolting or skilled labour is necessary when erecting 
tubular structures of all kinds with Ke-Klamps. 
(such as Gas, Water, Steam Quality Tubing and Standard Scaffold Tubes) can be 

used and no corrosion is experienced at the part where the tubing enters the clamp. 


Standard unthreaded tubes 


The tightening key fits into a 


hexagon socket in the head of the hardened steel cup-ended Locking Screws, which 
are screwed through the clamp on to the tubing. ‘These screws bite deeply into the 


tube surface giving safe and rigid construction. 


Should any alteration in position 


be required, a few turns of the key tool will release the screws for the necessary 
readjustment. 


HERE ARE JUST A FEW USES. Machinery Guards, Work Benches, Loading 
Platforms, Handrails, Storage and Clothing Racks, Sheds, Gates, ‘Towers, etc., etc. 


There are innumerable uses for Ke-Klamps in every engineering works. 


over goo types and sizes of clamps sent on request. 


The GEO. H. GASCOIGNE CO. LTD., 


KE-KLAMPS 






THE CLAMP 


Fully illustrated Catalogue describing 


111 Chatham Street, READING 


Telephone; Reading 2170 
Telegrams and Cables : 


KeKlamps, Reading 


EM OF UNLIMITED USES 





56 


THE ENGINEER 


June 28, 1940 








AUCTIONS 





AIR RAID DAMAGE 


GOVERNMENT 
COMPENSATION SCHEME 


A detailed Valuation should be made 
now to support Claims for Damage 
under the principles contained in 
the Report of the UTHWATT 
COMMITTEE. 


FULLER, HORSEY 
SONS anp CASSELL 


having specialised for over a century in the 
Valuation and disposal of Engineering and 
Allied Plant and Machinery are in a position 
to offer their expert services in this connection. 


11, Billiter Square, London, E.C.3. 
"Phone: Royal 4861. 





BUSINESS and PREMISES 
(For Sale, &c.) 


ACKNEY, Close to Mare Street. Two-floor 
Modern FACTORY, windows on four sides. 
Lofty ; concrete floors; lift. Excellent loading with 
drive-in entrances. Suit practically any trade. 
TO BE LET, with immediate possession.—Apply to 
CHAMBERLAIN and WILLOWS, 345, Goswell Road, 











E.C.1. Ter. 2241. 6235 L 
FOR SALE 
FOR IMMEDIATE SALE 
MANCHESTER DISTRICT 
500 cu. ft., 160 1b. pressure, Electrically Driven 
VERTICAL AIR COMPRESS OR, by Tilghman, 
direct coupled through solid cou; ling to 400-v. D.C. 
Compound Interpole L.D.M. OTOR. Complete 


with Brookhirst Control Gear. 
Special Price for Direct Delivery. 
Can be inspected on application to :— 
GEORGE COHEN, SONS & CO., LTD., 
STANNINGLEY, LEEDS. 





“SERVICE 


VALUE! 





RADLEY and TURTON No. 18 Inclinable Power 
Press with single side roll feed; pressure, 10 
tons; stroke jin., centre to back 5tin.; tool 
space 63in., opening “oe back 5+in.; fly- wheel, 
19in. by 3tin.; weight, 8t cw 
OUBLE-GEARED Plate: Splitting Machine with 
steel plate frame; blades, 7in.; shears plates 
any length or width up to #in.; hand stop motion ; 


weight, 14 cwt. 
IST and Section Shearing Machine for belt 
e drive; steel plate frame; capacity, joists 


tees 6in. by 6in., angles 6in. by 3in., 
channels 12in. by 3in. ;_ there are three blades in the 
machine top, side, and bottom ; joists and channels 
are cut in two tn seal driving pulleys, 19in. by 
4in.: weight, 30 
ENNEDY No. 2a Hand-operated Bar-Bending 
Machine, to mount on bench, to bend cold 
round bars up to 14in. diameter and square bars up 
to itin.; operated through worm gearing for heavy 
bars or direct pull for light bars; complete with 
“go rollers; smallest radius bent, lin.; weight, 
3 ewt. 
PEN End Power Geared Tyre-Bending Machine, 
by Active Engineering Co.;. capacity, 3in. by 
tin., flat Bars or equal. 
MACHINE TOOLS, NEW AND USED. Large 
Stocks of Every Description. Attractive Prices. 


, 

F. J. EDWARDS, Lrp., 
359-361, EUSTON ROAD, 
LONDON, N.W.1. 

Telephone : EUSTON 4681 (6 lines). 


12in. by 6in., 





No. 14B TOGGLE DRAWING PRESS ; 
dia., 10-llin.; width between 
will draw and lift out up to 13}in.; 

d to blankholder, 34in.; to punchholder, 
36in.; complete with Marquette Cushion Device ; 
weight about 53 tons.—F. J. EDWARDS, Ltd., 


LISS 

crankshaft 

uprights, 53in.; 
bed 





359-361, Euston Road, London, N.W.1. 6262 G 
OR SALE, 140 B.H.P. ‘Allen’? FOUR- 
CYLIY_£R, TWO-STROKE, SEMI-DIESEL 


ENGINE, 325 r.p.m., complete with Extension 
Shaft and Outer Pedestal Bearing, Exhaust Pipes 
and Two Silencers, Daily Fuel Service Tank, 
Independent Centrifugal Circulating Water Pump 
with Double Veebelt Drive, 
Bottles, 5} B.H.P. Petrol/Paraffin Auxiliary Engine 
with “‘ Reavell ’’ Air Compressor, Air Exhauster, and 
various Spare Parts.—Completely overhauled recently, 
in first-class running order, and can be viewed at any 
time on application to t! ENG: 
River Great Ouse Catchment Board, “ Elmhurst,” 
Brooklands Avenue, Cambridge. 6252 Ga 





si BORING MACHINE, Sin. dia. spindle _ 
Screwcutting attachment, two tables 6ft. 
vertical traverse of spindle aft. 6in.; 


traverse 8ft., traversing tables on 12ft. bed with ound 
bearing. er J. Buckton; as ns .— 
POTTS, 105, Alcester Road South, B a 

Ga 





Spencer-Bonecourt 


Patent Waste Heat Boilers. |™4 
32, Farringdon Street, London, E.C.4. 


Two Starting Air} MACHINE ; 


A. &S. HENRY & CO. LTD. 


32, PORTLAND STREET 


P.O. Box No. 107 


OFFER FACILITIES THROUGH THE OFFICES OF THEIR MACHINERY AND 


HARDWARE 
ENGINEERING EQUIPMENT 


DEPARTMENT ACT AS 


THE 


EXPORT FUNCTIONS. 


EXPORT ORGANISATION FOR 


PRINCIPALS 





MANCHESTER 


Established 1803 


THE MARKETING OF 


IN THE LATIN AMERICAS. 


AND ASSUME ALL THE 





FOR SALE 


AUCTIONS 





Fo SALE.—ONE HORIZONTAL HEAVY PLATE 
MIXER, = diameter by 12ft. long, complete 
with stirring 

ONE HORIZONTAL HEAVY PLATE MIXER, 
ol diameter by 13ft. long, complete with stirring 


east London 
Address, 6214, The Engineer Office, 
Street, London, W.C.2. 


OR SALE, ONE AIR HEATER, Comprising 2160 
lrain. outside _ ter by 7ft. 42in. long 
tubes screwed into C.I. headers, suitable for 
working steam joe of 100 Ib. per square inch. 
rox. overall size of heater 8ft. 6in. high by 10ft. 
wide by 6ft. 6in. long. Complete with 5ft. diameter 
fan driven by 35 H.P., r.p.m., 460 v., D.C. 
motor. 
East London. 
Address, 6215, re Seenpaanees Office, .. Ras 
Street, London, W.C 


28, Essex 
6214 a 








yrs SALE, THEODOLITES. 
WING INSTRUMENTS, SECOND-HAND. 
CLARKSONS, 388, High Holborn, W.C. 
(Opposite Gray’ 's Inn Road.) 


OR SALE, LEVELS 
DRAWING 


INSTRUMENTS, SECOND-HAND. 
CLARKSONS, 338, High Holborn, Ww.c. 
(Opposite Gray’s Inn Road. Ex. 





WILKINSON 20in. High-Speed * Duplex 
Boring and Turning Miller, cone driven. 

BROWN. & SHARPE No. 4 Automatic Gear Cutter, 
capacity 36in. dia. by 10in. face, s.p.d. 

CINCINNATI Spur Gear Cutter, capacity 
8in., belt driven. 


Vertical 


36in. by 


PRATT & WHITNEY 2-spindle =~ 14 Profile 
— } table 15in. by A ng belt driv 

PRATT & WHITNEY sa 13 Lincoln “ry pe Miller, 
36in. by 1lin., cone driv 


o Lette eae 18in. Duplex Miller, belt drive. 

ORTON 14in. by 15in. Plain Grinder, belt drive. 
NORTON loin, by 15in. Plain Grinder, belt drive. 
NORTON 6in. by 32in. Plain Grinder, belt drive. 
NORTON Model 81, Type B, Crankshaft Grinder for 

shafts 36jin. long, s.p.d. 
LOMMA High-Power Rotary Surface Grinder, 
capacity 23in. dia. by 12in. 7, belt drive. 
LAPOINTE (New London) No. 3 Duplex Broaching 
Machine, belt drive. 
GOLIATH 60 Ib. Spring Hammer, belt drive 
or td Die Slotter, 12in. dial Rotary Table, cone 
rive. 


GEORGE COHEN 


SONS & CO., LTD., 
4, SUNBEAM ROAD, PARK ROYAL, 
LONDON, N.W.10. 


"Phone: Willesden 0944. 
Nearest Station, North Acton (Central London Rly.). 
191, CORPORATION STREET, i mae 4, 
*Phone : Central 275 








F°% SALE, Tangyes 3in. by 4in. VERTICAL 
TREBLE-RAM PUMP, suitable for Boiler Feed- 
ing or other purpose; in excellent condition.— 
Address, 6254, The Engineer Office, 28, Essex yi. reet, 
a 


London, W.C. 3. 





for Motor Drive ; 
in good 


shape. 
Bullard 40in. MILL, two swivelling heads, indept. 


feeds, cone drive. 
Address, P2678, _ Engineer Office, 28, Essex 
C.2 P2678 a 


Street, London, W. 


ILANER, 12ft. by 5ft. by 5ft., 
three tool-boxes, powerful machine, 





"PHONE 2031 BERMONDSEY 
ILANING MACHINE, Horiz.; plane 6ft. 6in. by 
2ft. 9in. by 2ft. 9in.; rack-driven table; one 


tool-box. 
PUNCH, SHEAR, and ANGLE CROPPING 
‘ powerful D.E. up to lin. plate; 22in. 
gaps ; 5in. angle croppers ; jib crane 
PILLAR DRILL, eavy Vertical Double Geared 
(Muir) ; 2¢in. spindle ; ; slotted table, 24in. by 2lin. 


cone pulley. 
WILLIAMS and os, 231, ceees New 
Road, South Bermondsey, 8.E.16. 260 a 





*PHONE 98 STAINES. 
ELECTRIC TURBO-COMPRESSOR, 265 
Motor, oo over, coupled to 0 to Carrier Blower, 415/3/50. 
7in , 355ft. head, 700 gallons per 


ae 
PULVERISING are. comprising pair of 
aE Mill, 8 tons 
Bellisn HIG SPRED ENCLOSED COM- 


2no-kW Y Beltice STEAM SET, 480/500 vo. D.C. 
165-kW Belliss STEAM SET, 220 vo. D.C. 





MARINE BOILER, 9ft. by 9ft., 120 Ib. w. 
HARRY H. GARDAM & CO., LTD., ST. to. 
e 





HENRY BUTCHER 


& CO., 
Auctioneers, Surveyors, 


and Valuers. 


Specialising in the 
SALE & VALUATION 
of 
ENGINEERING & ALLIED WORKS, 


PLANT AND MACHINERY. 


63 and 64, Chancery Lane, 
LONDON, W.C.2. 
HOLBORN 8411 (10 lines). 





FOR SALE 





IN STOCK 
NEW 3-PH., 50-CYCLE, 400-V. MOTORS 
“Me trovick Slip-ring enclosed, 585  revs., 
H.P., with Allan West Liquid Starters. 
Me troviek, as above, 55 H. 
ALEX. HAMMOND, 14, Australia Road, re 


THO* W. WARD LTD. 


ARMOUR PLATE RIPPING MACHINE ; length 
overall, 30ft. by 4ft. wide; length of traverse, 
16ft.; height, 9ft.; driven by 15 H.P. Motor, 
220 volts, 350 revs.; by J. P. Hall and Co., 
complete with Starter in Iron Box and patent 

Vulcan Drive. 

DITTO (J. Buckton) ; length overall, 20ft. by 3ft- 
wide; length of traverse, 12ft., to take ltin: 
cut; driven by 25 H.P. Compound Wound Motor 
(Crompton), 230 volts, 93 amps., 650/950 revs., 
complete with Starter in Iron Box and patent 
Vulcan Drive. 

ARMOUR PLATE at A MACHINE oo go 


3 
108 
2 





by ane face. 

ARMOUR PLATE RIPPING MACHINE (J. Buck- 
ton); gap 14ft. long, 2ft. high, with double tool- 
box for cutting both ways. 

Write for ‘‘ Albion ’’ Catalogue. 
’Grams, Forward, Sheffield ; "Phone, 23001 (15 lines). 
ALBION WORKS, SHEFFIELD. 


PATENTS 


ING’S PATENT AGENCY, Ltd. (B. T. KING, 
A.I. Mech. E.), Patent Agent. Advice, Hand- 
book, and Consultations free.—146A, Queen Victoria 
Street, London, E.C.4. *Phone, City 6161. 5634 - ag 


HE FEOrni of BRITISH PATENT oo 











446,307, dated January 31, 1934, relat: 
“ Pin Installation for Well Reamers, »* DES: to 
ARRANGE by LICENCE or otherwise on reasonable 
terms to EXP above patent and ensure its 
practical worki in Gt. Britain.—Inquiries to 
T, STE ERG, 
Steger Building, Chicago, Illinois. 6227 H 





HE ape of BRITISH PATENT No. 
464,047, relating to ‘* Im movements ries TER fate 


Refractory Prod roducts,”” DES 
NEGOTIATIONS with one or. more firms in Great 
Britain for ae oi of the PATENT RIGHTS or ob ved 
YOUNG 


the GRANT of LICENCES to Ere em 
tent nuete, 21, Bourne End 
6224 # 





royalty. inquiries J be addressed to D 
and Co., Chartered Pa’ 
Road, Northwood, Middlesex 


MACHINERY, &c., WANTED 
ANTED. — PARTICULARS of STAND-BY 
DIESEL OIL ENGINE ALTERNATOR SETS 
on  oatons to 
3 phase ri pure 0° oa by 
letter to PN N. <= Charles nw] and Sons, Ltd me 
Budge Row, Cannon Street, 6255 
'D HERBERT, Ltd., Coven 
AMOR PRICES for SECOND - 
TOOLS in good condition, by first-class makers 
Weite, wire, or phone, and our representative will 


call. 
*Phone: 8781 Coventry ; Telegrams: ‘‘ Lathe, 
Coventry.’’ 1002 ¥ 


IDLE 
PLANT 


won’t help the country! 


Have you any surplus plant which might be set to work in 
the national interests? We will either purchase outright, 
or negotiate the sale for you on a commission basis. 


GEORGE COHEN 


SONS & CO., LTD. (Est. in the year 1834) 


Wood Lane, LONDON, W.1!2. SH Epherds Bush 2070 
Stanningley Works, Nr. LEEDS. Stanningley 71(7!- 


And at Birmingham, Sheffield, Manchester, Bristol. 
etc., etc. 








, PAY BEST 
MACHINE 








UANTITY of FLAT STEEL FLOOR PLATES, 
about 3/16in. thick, to cover floor area 66ft. 
28ft. 7in.—F. DWARDS, Ltd., 359-361, 
aien Road, London, N.W.1 6261 F 





EDUCATIONAL 


WARTIME 
ENGINEERING TRAINING 


with The T.I.G.B. is your best investment. 
Write TO-DAY for Great FREE Guide 
which shows how to qualify for well-paid 
ts in Aeronautical, Chemical, Mechanical, 
lectrical, etc., branches, and alone gives the 
Regulations for A.M. Inst.C.E.,A.M.I.Mech.E., 
A.M.LE.E., A.F.R.AeS., A.M.I.Chem.E., 
C. & G., etc.,in which examinations T.I.G.B. 
home-study students have gained 22 FIRST 
PLACES. 


THE TECHNOLOGICAL INSTITUTE OF 
GREAT BRITAIN 


76, Temple Bar House, London, E.C.4 
(Founded 1917) 








CORRESPONDENCE COURSES for all the 
en | of the Inst. a La Inst. 


Mech. Enginee: conducted b 
Mr. TREVOR mw: ot OHILLIPS. B aH Hons. (Eng.), 
.E., etc., 65, Linpoee «J Lane, London, 


Assoc. M. Inst. 
W.C.2. Full particulars sent 01 m request. 





Railway Switches & Crossings 


TURNTABLES, WATER oanes. TAN 
BRIDGES and B 
bg Mon. London 
38. Victoria Street, 8.W. 


HARPER, PHILLIPS, Ltd., 
GRIMSBY. 


CASTINGS 


TONS. GREEN LOAM OR DR: 
TO 10 TONES’ PROPELLERS (Made end Seid). 


INCE FORGE Co. Ltd., WIGAN 
Hammered or Hydraulic Pressed 


FORGINGS 


in Iron or Steel, Black or Machined, 
to 20 Tons. 


MACHINE WORK 


Turning, Facing, 
Grinding, etc. 
Planing up to 12’ 0” x 4'0” x 4'0” 


Welding and Constructional 
Work. 


EXPERIMENTAL WORK. 


ROSSER & RUSSELL LT. 


Queens WHARF, HAMMERSMITH, W.6 
Phone: RIV. 4416. 


PIPES, 
ISCA FOUNDRY 0 




















TER’S KNAPPING-MOTION 


STONE BREAKERS 
ARE 50% MORH VALUE. 
W. H. BAXTER, Ltd., LEEDS. 











HE PROPRIETORS of BRITISH PATENT No. 
467,378 are prepared to SELL the PATENT or to 
i acturers to work there- 





under. It relates to “ sm er Process for the 
ufacture of Basic § Address, BOULT, 

WADE an ENNANT, 112, Hatton Garden, 
London, E.C.1. 6259 A 


Printed in Great Britain f 
blished weekly ae 


RONALD VAUGHAN, & ENGINzEER Office, 28, Essex 
8 inthe Pari of St Clement Danes, in 
the County of Mi 24/3 


the Proprietors by 
Lrp., at 10 ead i Aven 
GzorcE REVEIRS, at 2, Rosebery ae 
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CONSULTATIONS 
COST NOTHING 


Ask us to send an 





Photograph of a compli- 
cated piece of trackwork, 
specially designed for 
heavy traffic, recently 
supplied and installed by 
us in the iNaval Construc- 
tion Works of Messrs. 
Vickers -Armstrongs Ltd., 
Barrow-in-Furness. 









expert Railway Engi- 





neer to discuss your 






problems with you. 





GOES a Aiceexide calle Soba 





sabia cor tu a 
er true, ts ss Maiaaieta bee tne Doerr LT ea eae | 


pee 
















mS 


It will pay you to have the benefit of Summerson’s 
expert technical skill, and the advantage of their un- 
tivalled experience in the planning and construction 
of any Railway Sidings you may have in prospect. 





SPECIALISTS since 1840 in the entire design, manufacture and 
installation of Railways for Factories, Collieries, Docks, etc. 
Makers of Points, Crossings and all Accessories. 

















The long and specialised experience behind the 
design and construction of ‘‘Broomwade” Air 





Compressors ensures high and maintained efficiency 





Aa ttters ! , Se eet " . . 
ws _ Re aN “es t and reliable service throughout a long working life. 






The illustration shows two ‘“‘Broomwade” T.S.3. 
Type, Two-stage Double-Acting Air Compressors, 
with motor drive, each delivering 955 cu. ft. free 












air per minute at 120 lbs. per square inch pressure; 





part of one ‘‘Broomwade” Compressor installation 
at the works of Vauxhall Motors, Ltd., Luton, Beds. 









Write for Catalogue ‘D.’ 





WYCOMBE ; ENGLAND : 1630 Wc vinen 


@ 39-126 









The Engineer 








28, ESSEX ST., LONDON, W.C. 2 JUNE 28, 1940 








MOSS GEA 


FOR ECONOMICAL 
EFFICIENCY 


» The MOSS GEAR range of Gear Units forms 
a complete group for every industrial trans- 
mission need. All gears are accurately 

cut and hobbed, all joints are perfectly 
oil-tight, and specia! features ex- 
clusive to Moss Gears give 
greater cooling where it’s 
most needed. 














Standard, _ vertical 
and inverted 
types can be 

supplied. 













@ FAN-COOLED 
WORM GEAR 
UNITS 


@ DOUBLE REDUCTION AND 
FRACTIONAL H.P. 


@ HELICAL GEAR UNITS 
@ GEARED MOTORS AND SPUR GEAR UNITS 
@ BEVEL GEAR MOTORS 
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